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Executive Summary

Resolution 124 sets an ambitious goal for tkity of St. Louis to transition to 100 percent

clean energy in the electric sectorrtugh energ efficiency, wind and solar by 2035

Re®lution 124 represents an opportunity to make new investments with positive benefits to
theCityQad 06 dzRISG X NBIA 2 y | ftivekeSsl ahdinkvEjobs Olegiczt YA O 02 Y LIS
considers the goal in two partSecton llof the reportfocuses orelectricityuse forCity

operations. Here, th€itycan make direct investments and decisions on liggvocures

energy. Sctionlll focuses on voluntary efforts within the broader communityhich theCity

caninfluence butnot control

TheCitycannot meet the goals of Resolution 124 alanewill require coordinated and

dedicated efforts from multiple parties. Most importantly, this includes Ameren Missouri, the

regional electric utility. In 2015, St. Lodigyresidens and businesses used approximately 3

million megawatthours MWh), or approximately 15 percent of all Amerelectricity sales.
Amerenalready procures renewable enerdgy RSNJ 6 KS aidlF iSQa wSySglofS
0 & w 9rhig will automatically put thélity 15% of the way to its goal by 202hcreasing the

state RES likely offers one of the most eeiéective ways to meet future demand. Tktyand

Ameren should continue to find mutually beneficial ways to expand clean energy offerings

Therearemulk LJX S G LI GKgl &@8&d¢ 2N O2YOAYlLGA2ya YR 26V
wind and solar resources that can be used to meet this gddlese pathways represent
different combinations of costs and benefits to tlgyand the region.

The Clean Energy Adsory Board adopted fivegoalsto help guide an assessment of tradeoffs
between strategies:

COSTEFFECTIVENESS
JOBS @
HEALTH ”"

EQUITY m

EMISSIONS REDUCTIOIﬁ

The strategies detailed in this Report have been evaluated and scored accordingdditiees
32Ffad !'a LINLG 2F RS@OSt2LIAy3 GKAa wSLR2NIXZ GKS
held more than 15 community engagement and stakeholder meetings acro€atiend



received survey responses from more than 1,000 residents and taxpaybes@ity.
Stakeholder input reaffirmed these five goals, and emphasized the importance of considering
health, equity, and jobs benefits that can result from investments in clean energy.

City Operations

Based upon the established criteria, tieechnical Gmmittee recommends the adoption of a
combined energy efficiency, behirthe-meter solar andoff-site renewable energy
procurement strategy to meet the goals ofeRolution 124for Cityoperations Further, given

the range of options availabléye Cityshauld set a more aggressive interim target to meet the
100 percent goal i€ityOperations by 2025This will not only lock in expiring federal incentives
but put St. Louis on pace with other comparable cities and establisbralational architecture
for the broader communityide goal.

9y SNHe 9FFAOASYyOé NBLINBaSyda I ay2 NBINBiGagég &
and a chancefor the Cityto reduce annual expenses through targeted capital expenditures
TheCityshould pursue all costffective energy efficiency opportunities. Although there are a

variety of avenues to increasing the efficiencyCiti-owned facilities, this Report estimates

that a robust approach could save tlRé#yup to $500,000 per year. These savings may in turn

be oneof many options to establishing an energy savings fund that creates a dedicated revenue
stream from savings to be used for future clean energy programs also noted in the Report.

New solar installations can offer an opportunity for th@ityto reduce cots with positive

payback.Solar could meet at least 10 percent of the &ason 124 goal, although the net cost

of solar will depend significantly on the ownership model, presence of federal incentives, and

aAT S 2F (GKS &eéalSy dhatthieCityéan dctie8e posRive WvestrieStS Qa GOA S
returns, particularly for leased systems strategically located on large buildings with high energy

load. By partnering with other regional stakeholders and institutions, and leveraging third party
technical assitance, theCitycan help aggregate and leverage purchasing power to achieve
economies of scale and the best results.

TheCitycan close the gap between local initiatives and the 100% goal through entering into

energy procurement contracts with large, élly regional, renewable energy generators.

Although there is a balance to consider between lowest cost and highest local infpaCifyt

shouldF 2 Odza 2y GKS & @ Ansdivndal dr solareddiyOrdemidjaces yithin @r ¥
outside the Midwestr8 A 2y ® | G @ANIidzl £ ¢ adGNFGS3e g2dzZ R | f &
uncertainty and reporting requirementiat would need to be considered



CommunityWide Operations

TheCityis in a position of influence but néll control as it pertains téarger CommunitywWide

efforts to achieve 100% clean energherefore, the Technical Committee recommends a

robust strategy of advocacy, incentives, and educationcteate maximum impacttoward

achieving the CommunityVide goal of 100% clean energy by 203heCitydoes not oversee
AmerenMissourior regulate its service offeringslowever, theCitycan encourage clean

energy adoption by enacting policies and standards, conducting educational efforts, and

providing input at other levelsf government. Sectiolllof this Report outlines steps that can

0S AYLX SYSYGSR G2RIFé& o0& (GKS .2INR 2F ! f RSN¥YSy
educational and advocacy opportunities available to @i, These steps will build on the

growing success with th@ity EnergyProject and the benchmarking ordinance, new building

energy codes, the Bloomberg American Cities Climate Challenge, and other existing efforts from
GKS tflFyyAy3a g ! NblyYy 5 ®dgamast LduidSnpdbadicRentinfiedzd G A y |
to demonstratea demand for renewable resources and efficiencies, and additional leadership

from the Citywill likely be critical to attracting and retaining new businesses and employees.

Through its actions, th€itywill join more than 300 other cities and cogpate leadersg many
in the St. Louis regioq in building the economy of tomorrow, todayThrough targeted
investments and close partnerships, t@#ycan unlock new financial benefits for ti@tyQ a
budget andCityresidentswhile also creating a hehier, more equitable, and more
competitive economy.

UMMARY ORSTRATEGIES

To meet the goals of Resolution 124, the Technical Comnieelopedthesestrategies for
achievingl00% clean energy f@ityOperations and Communiyide Operationsbased on
community engagement efforts and the scoping analysis of technical, economic and regulatory

factors described herein.

City Operations

Within CityOperations, St. Louis will need to achieve 100% clean energy through a combination
of saving enggy, building its own renewable energy generatiand purchasing renewable

energy. St. Louis should prioritize the regional procurement of additional clean energy.
Community engagement demonstrated a clear preference for health, jobs and equity in
addition to costeffectiveness. These goals are best met through regional and local
procurement, including through Ameresponsored programs.

1See: Ready for 100 (cities and statef)s://www.sierraclub.org/readyfor-100and RE 10Qcorporations)
http://there100.org/



https://www.sierraclub.org/ready-for-100
http://there100.org/

Below is the list of strategies to achieve 100% clean enerGitynperations.To meet the goal,
the Cityshould firstaggressively pursue all cesffective energy efficiencyhen collaborate for
targeted solar opportunities, and seek large scale procurement of regional wind supplies.

Energy Efficiency (at leadiO percent of goal)

G! £ -STORI@H A BS S y6a iednadn the hdudtrpthad nfe@ns taking investments in
energysaving technology that will result in financial savings aatleconomic benegtover a
certaintime period. Energy efficiency is typicalynsideredhe leastcostly resource for both
utilities and customersand it should be no different for St. LodieeCityshould pursue all cost
effective energy efficiency @ity-owned buildings by making investments that will pay back
within five years (to meet the 2025 goal).

1. Aggressively pursual CostEffective Energy Efficiency@ity-Owned Buildings
a. Energy Management through Benchmarking and Behavioral Change
b. Seek ENERGY STAR certification for 100% of all eligydaildings by 2030
c. Hire/lappoint an Energy Manager in the Facilities $dawi, to support EE
efforts
d. Provide regular Operations & Maintenance and sustainability training for
Facilities and othe€itystaff (GPRO, BOC, LEED or other)

Solar (at leastlO percent of goal)
TheCityshould ao installits own clean energy generatioSolar is most obvious, givéa high
visbility, andits abilityto be installednhearlarge electric loaddt is a mature technology.

2. Install Rooftop Solar on a Portfolio Gfty-Owned Buildings

Wind (up to 80 percent of goal)

Finally, tke Cityshodd procurewind energy. Wind has emerged as an extremely cheap option
for newelectricitygeneration, not only for clean energy but for energy in general. In the long
run, wind should offer the quickest and simplest padtathieving 100% clean energy, ghi

also offering theCitya chance to save moneyhe options are:

3. wS3IA2YyIf 2AYR t NPOd2NBYSyYyid UGKNRdzZAK ! YSNByYC

4a. RegionaVirtual Power Purchase Agreement
4b. Remote Virtual Power Purchase Agreement

TheCommunityWide Goal

To meet thecommunitywide goal of 100% clean ener@y 2035, theCityshould continue to
collaborate and engage with Ameren, the localitytiprovider, and represent th€ityQ a
interests in additional renewable energy before the State legislatureMissouriPublic Service



Commissionln order to encourage residential and private sector investment across the St.
LouisCitycommunity, theCityshould consider enacting several policies, either as ordinances
passed by the Board of Alderman or as actiongndhy the relevanCityDepartmentsin

addtion, the Cityshould consider opportunities to affect state and federal policy by engaging in
these forums where possible. Finally, tB&ycan play a key role through offering education

and training forCityresidents and staff.

Note: given the longeterm goal ad the voluntary nature of the communiyide sector, we have not
assigned percentage values to each resouRa&her the communityvide section of the Report should
be seen as aspirational, wigdeaching, and opeended for including future technologies and strategies.

Energy Efficiency

Expand and Improve upon Benchmarking Efforts

Adopt aBuilding Energy Performance Standard Policy

Reflective or White Roofingequirement

Requirement for Owners/Qgrators of Affordable Housing to Obtain Building Energy
Assessment

5. Require Energy Disclosure at Point of Sale for Commercial and Residential Buildings

PwnbNPE

Solar
6. Solar Ready Requirements for New Construcéind Major Renovations
Streamline Permitting and Ipsctions for Renewable Energy Development
t FNOAOALI GS Ay | a{2fFNRT S¢ 2NJ . dzZf | t dzNOK

© N

Education/Training Opportunities
9. Conduct Training and Educational Activities@dyResidents and Building Owners
10. Promote/Incentivize @an Energy Workforce Development foityResidents

Other Activities
11.Implement Policies that Require Development Projéttseiving Tax Benefiis
Meet CertainEnergy Savings Requirements
12.Electric Vehicld&Ready Requirements for New Constructaord Maja Renovation
13.Provide Input in State and Federal Energy Policy Venues
14.Formalize a Sustainability Commission or Advisory Board

Strateqy EvaluatiotJsing the Five Goals of theélean Energy Advisory Board

At the beginning of each sectiostrateges arecompared side-by-side according to fivgoals,
or metricsof successdeveloped by the Advisory Committee and the Community Engagement
Committee Thesegoalsare: 1)costeffectiveness?2) job creation potentigl 3) health impacts
4) equity concernsand 5)emissions reductionThese tableshould be carefully comdered by



decision makersvhen selecting which strategies receive priority.

¢ KS

60St2¢

01 0t SwheiéSachShatefyhabien lassigngdSadélicy Scorea

scaleof 0 through 4for each of the five goalsSurvey data collected by tlg&tyover several
months revealed that St. Lou&tyresidents place high value on each of the five goals, the
conclusion being that th€ityshould strive to ensure that the selected strategies addezsgh
of the five goalsFor exampleif a particular strategy scores very highly on esf§¢ctiveness,
but poorly on jobs, health, and equjtthen the Advisory Committee and other decisimakers
should consider carefully whether that strategy shouldobesued.

e < L
Policy Cost Jobs Health Equity Emissions
Score Effectiveness Potential Impacts Concerns Reductions
0 Not cost No impact on job No effect on No benefits / No emissions
effective/ development health in the unlikely to move | reductions result
recommended region exsting
conditions
1 High cost for Little impact on | Minimal effect on| Little benefits / Little to no
little savings job development health in the minimal effect on reductions in
region equity fossil fuel
emissions from
powerplants
2 Average cost for| Some impact on Some positive Fair benefits / Some reductions
average savings| job development| effect on health in| some positive in fossil fuel
the region effect on equity emissions from
power plants
3 Lower than Positive impact or| Positive impact oy Good benefits / Moderate
average cost ang job development health in the can improve reductions in
better returns region existing fossil fuel
conditions emissions from
power plants
4 Low cost for Very strong / Very positive Very good Significant
excellent returns| positive impact on impact on health | benefits / could reductions in
/ most cost job development | / could deliver the| greatly improve fossil fuel
effectivemethod best health existing emissions from
benefits conditions power plans




l. INTRODUCTION

On October 27, 2017, the St. Louis Board of Aldermen unanimously adopted Resolution 124,
sponsored by Board President Lewis Reed, establishing a goal for St. Louis to move to 100%
clean energy in thelectricitysector by 2035At thattime, St. Louis became the 47dity in the
nation, and the largest in the Midwest, to adopt such a gaabf July 2019, more than 130

cities have adopted a 108clean energy goal.

Resolution 124 is built on the foundation of multiple p@styefforts and plans to make St.

Louis a healthier and more prosperous place to live, play and work. Significant among those

past efforts aretheCityQa { dza G Ayl oAt AGe tfly> DNBSyK2dzaS I
Adaptation Plan. Th€ityQ & { dz& yiPMah yads adbpted it 2013 by the Planning Commission

after months of work and public involvement fiyymer MayorFrancid f @ Q4 hFTFFAO0OS 2 7F
SustainabilityThe Plan includgesobjectives on energy efficiency, renewable energy, greenhouse

gas reduction and cfiate action planning. TheiyQa / € AYIF 4GS 1 OGA2y FyR ! RI
finalized in 2017. It contains objectives that also support the goal of 100% clean energy,

including strategies on energy efficiency and renewable energy.

In 2013, Mayor Slay issuedastainability Action Agenda establishing a goal of reducing
communitywide greenhouse gas emissions in St. Louis by 25% by 2020 and 80% by 2050 from a
2005 baseline inventory. This goal is consistent with prior U.S. commitments made under the
Paris Climie Agreement.lt is also consistent with the stated goals of Ameren, the megjio

electric utility. In 2018, Mayor Lyda Krewson reaffirmed this goal and joined more than 280
20KSNJ OAGASAa |yR O2dzyiASa 3ABoir2018Mayo? Rrewdoik S &
AA3AYSR GKS {ASNNI} / f dzo Q& admo®M&CityaRdNde U.8. 0> /
100% clean energyorking with the community to realize that gotlAs of July 2019, more

than 200 Mayors from across the U.S have signed thagele

2 S
f St

In 2018, these efforts of Mayors Slay and Krewson were recognized nationally, as St. Louis was
selected by Bloomberg Philanthropies as one of tweig leadership cities in itkmerican

Cities Climate Challengdtiative. St. Louis and the othé&radership cities will receive a

combined $70 million in support over two years, with a particular focus on greenhouse gas
emission reductions in the building and transportation sectors.

2 Seehttps://www.sierraclub.org/readyfor-100
3¢ KS a2 8 | NB { { Ahitds://mwy.weargstillinlctim&igriatries { SSY
4 Seehttps://www.sierraclub.org/readyfor-100/mayorsfor-cleanenergy
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Why Now?

WA (i K { fody hist@rydok dingate actiorResolition 124 comest an important moment.

The price of renewable energy and energy efficiency continues to fall, with important Federal,
State, and utility incentives in play for the next two years. These incentives create a window in
time for the Cityof S. Louis to aggressively pursue all eceffective measureg and leverage

other capital sources to the benefit of thgity. An October2018 United Nations
Intergovernmental Panel on Climate Change report found tftabal net emissions of carbon
dioxidewould need to fall by 45% from 2010 levels by 2030 in order to avoid the worst impacts
of climate changé.

This Report focuses on actions that can be taken between @0@Q025 to capitalize on these
current incentives. Future costs may be higher ovdo, depending on the projection of costs,
whether and at what level incentives are renewed, and the price of power in the future. Given
this future uncertainty, and the options available today, this Report does not estimate net costs
from future actionsor installations in 2025 or beyontbr does it make any forecast as to the
changing electrification landscape in future years.

In addition to the pressing climate need, over the lsesteral yeargnany market forces and
participants have created tailwinadg opportunity. Ameren has continuedevelop and
implement moreg and increasingly cheaperclean energyMissouri is subject to a Renewable
Energy Standard (RES), under which investaned utilities (including Ameren) are required to
source 10 percendf their retail sales from renewable sources for the years 2018 to 2020 and
15 percent in 2021 and beyorfd\otably, in its 2017 Integrated Resource Plan, Ameren
established a goal to add 700 MW of wind to its generationbyi2020, and 100 MW of solar
by 2027. This trend is consistent with broadelectricitymarkets in Missouri and across the
nation.

Between 2009 and 2018, the cost of wind and solar both fell more than 70 percent, and in

many regions, new wind resources are a more -@fctive soure of energy than a new

natural gasplantL 6 Q& y 20 & dzNLINRAAY 3 GKSyY (ddgadityhavS s Ay & (
boomed in recent yearsoutpacing all other inn&ments inelectricity capacity

5 Seehttps://report.ipcc.ch/sr15/pdf/srl5 spm_final.pdf

61n MO, this includes electricity generated from solar, wind, small hydropower, and biogas as approved by MGsEi&R. In
resources receive 1.25 RECs for every MWh ofrgéioe. Utilities are subject to financial penalties for roompliance;
however, utilities are also subject to a castp, such that compliance with the RES cannot increase retail rates by greater
than 1 percent per year relative to neenewable resourcgeneration.

In 2016, Ameren reported meeting a 5 percent standard at a cost of 0.322 percent, which was below the 1 percent cost cap.

For more information, see the Database of State Incentives for Renewables & Efficiency (available:
http://programs.dsireusa.org/system/program/detail/262&nd the Missouri Public Service Commission annual RES
compliance reports (availabléttps://psc.mo.gov/electric/Renewable Energy Standard Compliance Reports

TTETFENRQ&A [ S@St AT SR / 24 lhtigsHwwavyadaNiBam/medfa/450884 /lazardevalizegdchsto@ @ MH ®n Y
energyversion120-vfinal.pdf
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Lastly, with these challenges are also createdaspunities for positivesocial, environmental

and economichanged 2 T4 Sy Ol -6 SRRG F WiStskdaBilty) Hivéstments in
clean energy can have multiple community benefits: bill reductions and savings on energy
expenditures; creating l@t jobs in energy efficiency and energy services; avoided health care
costs from reducing air pollutiemduced asthma attacks; reducing environmental impacts
associated with greenhouse gas emissjats.

Spheres of Influence

Meeting the goals estalsined by Resolution 124 requires changes in both the generation and
consumption ofelectricity. In 2015, theCityof St. Louis reported totadlectricityuse across all
Cityaccounts of 275,000 MWhAI electricityconsumed by accounts within th@ity

boundaries was approximately 5,300,000 MWh.

Figure 1:.Cityof St. Louis Demand relative to Ameren Sales (2018 approxipnate

St. Loui

("Comm

Wide")
City
Operations

Given theCityQaried ability to effect change within its own operations dadthe region at
large, his report devebps recommendations to medesolution 124n two parts City
operations and communityide.

Section Ibf this reportfocuses on near term measures that can be used to implement the goals
of Resolution 124 i€ityoperations. Tis relates to the appromiately275,000 megawatt hours
0 & a 2 K electrictyEonsumed annually by th@ityof St. Louis, across the full footprint of its

8 Data estimate provided by Rene Dulle, author of the St. Louis 2015 Regional Greenhouse Gas Emission Inventory, consistent
with the demand totals useih that analysis. Totals represent approximate average demand and includen@ied
buildings (including the Courthouse and police headquarters), Lambert Airport, the municipal water plant, and all
streetlights. Totals exclude the housing authority antlmuschools. Note that actual demand will vary annually based on
several factors. This Report relies on this generic, approximate demand number because the purpose of the current
analysis is to assess general tradeoffs, directional and relational cdstedreoptions, and estimate approximate total
costs.

9 Data provided by Ameren to the Technical Advisory Committee in October 2018. Similar to City use, data represents
approximate annual averages.
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municipal buildings and operations, including Lambert AirpditheCitymaintains direct
control over when and how to adoptean energy strategies for its own benefgiven the
variety of options available and high degree of-slgfermination, the Technical Committee
recommends that theCityshould strive to meet a more ambitious goal of 100 percent clean
energy inCityoperations by 2025whichwould allow theCityto best capitalize on existing
incentives and reduce overall costs. Meeting this intermediate goal will also alloGityte
extend its leadershipcross the regioas it moves toward the broader communiyide goal
for 2035.This Report reviews and considers several programs, including:
0 Energy EfficiencyParticipation in utilityfunded EE programs, including the use of
SYSNHe aSNIBAOS O2yiNXOil2NB 6a9{/hat¢ov G2 KS

o Solar Includingresources y A G t f SR a0SKAYR (GKS YHUGSNE& Gf
ownershig and

0 Regional Procurementincluding Amererowned generation, winar solarpurchased

by theCityd KNR dz3K ! YSNBY Q& wSySgl o6t S /érwigadorOS & I NE
solarsourced from thegreater MidwesNBE 3 A 2y (G KNR dzZAK a @ANIdzZ £ ¢ L
agreements

Section Il of this repoffocuses orelectricityconsumed by businesses and residents in St. Louis

City. These residents are served by Ameren Missouri. While Resolutias d@4sistent with

' YSNBY Q& 2¢y aGFGSR odzzaAySaa 32| Citgof Si.2ouiblE RdzO S
R2Sa y20 NB3IdzZ I §S 2 NI 23S NReSofutiohl ¥ $ripdse@di 2 LIS NI G A
I dzi K2 NA (& 2SN GiveS KEWDE f2dbdBilb ZifacRigfceiakertain

outcome Section llbf this reportfocuses on tools and strategies that t@éyof St. Louis can

use to incentivize Ameren and residents and businesses to adopt increasing quantities of clean
energy, to the benefit of theegion.

10Data estimate provided by Rene Dulle, author of the8tiis 2015 Regional Greenhouse Gas Emission Inventory, consistent
with the demand totals used in that analysis.
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Figure 2: Resolution 124 Strategy Contributions to St. Louis GHG Inventory,
GwS3IA2y It {OSYyl NR2¢E

Annual Green House Gas Emission Reductions

by Clean Energy Source
250,000

.
200,000
150,000
100,000
50,000 —
0

Total Emissions Energy Efficiency Wind Solar Net Emissions

Metric Tonnes of Carbon Dioxide

Notes and Sources: 2015 GHG Emission Inventory, avah#ble//www.stlouis-
mo.gov/government/departments/mayot/initiatives/sustainability/documents/204feenhousegasemissionsnventory
report.cfm. GHGemsA 2y NBRdAzOGA2ya olwaySR 2y | aNBIAZ2YylF ¢ LI GK

Despite St. LouBityQa f AYAGSR NBF OK Ay AY T twddsig@lAitys3 0 SKI ¢
important to recognize the corporate partners that are united in this gd¥dithin the Cityof St.

Louis, seeral corporations have made commitments to source 100 percent renewable energy

in their operations or to otherwise reduce GHG emissions associated with their oper&tons.
LouisCityshould embrace and partner with these entities as doing so will createnate to

attract likeminded institutions and fostebroader economic growth.
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The below table summarizes some of the most prominent busineasesinstitutionswith a
presence in the St. Louis region, along with their corresponding clemergy commitments.

Voluntary Regional Commitments

I fFNBS ydzYoSNI 2F {G® [ 2 dzi te@to 5 dehrsetickgy fHturé. ArNeRvBonrBewtitiat2 &
provides access to renewable energy and efficiency opportunities will be a key part of attracting new employers t

in St. Loui<ity.

Employer

Commitment

ABInBev

Allianz @

&CENSION

Bankof America %%

HealthCare

[ General Motors

55 Nestie
OEeTymmprs
Walmart

E% Washington

University inSt.Louis

{ KI RAY 3

AB InBev has committed to transition global operations to 100% renewable elecity, planning
G2 aSOdz2NB wmn x> 2 Tityfiokh3endvabié Isflurged By2025.f S O G NA

Allianz joins RE100 with a target to source 100% renewable electtross its global operations
by 2023.

As a Btter Buildings Challenge Partner, Ascengias committed to a 20% reduction in energy us
by 2020 across 35 million square feet of acute care hospitals and related facilities.

AT&T has invested heavily in wind energy, setting a 10x Carbon Reductibto @nable carbon
savings 10 times the footprint of their operations by the end of 2025.

As part of its commitment to grow its business responsibly, Bank of America has set a goal to
become carbon neutral and purchase 100% renewable etéythiy 20D.

BJC Healthcare is committed to renewable energy, and recently reached a deal with Ameren-
a 1.8 MW solar system on one of its Central West End buildings.

Enterprise Holdings continues a large investment in sustainability, including achidsitD
certifications in its buildings and investing in carbon offsets for its fleets.

The company plans to meet the elecity needs of its 350 operations in 59 countries with
renewable energy by 2050.

IKEA has committed to produce as much renewalergy as the total energy it consumes in its
buildings by 2020. IKEA Group is a founding partner of the RE100 campaign.

Nestle have set targets to reduce direct greenhouse gas emissions per tonne of product by 3¢
since 2005, by 2015. Increasing remdle energy will be used to support this goal.

O'Reilly Autoparts has invested in rooftop solar generation (including some Southwest MissoL
stores) and in a project in North Carolina with an annual output of over 52 GWh.

As part of RE100, Whart is committed to sourcing 100% of its elecity from renewable energy
by 2025. Walmart aims to procure 7,000 GWh of renewable energy globally by 2020.

Wash U has investl heavily in efficiency and renewables. Wash U is installing nearly 3 MW of
rooftop solar across its campuses and has achieved LEED certification for dozens of its buildi

RSy2364 O2YLFyASa GKFG KF@S aAdySR GKS &/ 2
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Overview and Methodology

Resolution 124 calls for th@ityof St. Louis t@onsumel00 percent of its energy from clean
energy by 2035. To motivate this goal, the Resolution cites ongoing greenhouse gas emission
reduction efforts;energy costs and equity to residents; public health; and economic
development efforts. It also requires that this Report dhd clean energy goal be developed
through a transparent and inclusive stakeholder process which includes community members
as wellas representatives from organizations representing labor, faith, social justice,
environmental justice, frontline communities and those most impacted by our current energy
systems, public health and the environment, economic development, utility sedtam c

energy sector, universities and academic institutions, business, housing, employment services,
low income advocates, government, and any other relevant gr¢sps Appendix for details

on the public engagement process

As part of the Resolution2¥ process, the St. Louis Board of Aldermen and Board President
Lewis Reed established a Clean Energy sigvBoard, a Communitigngagement Committee,
and a Technical Advisory Committee. These three committees each provided input into the
process in an d@rative fashion, working together to prioritize and rank relevant strategies and
tools against actionable goals.

Figure 3: Resolution 124 Process and Committees

Board of Alderman and City Officials

Steering Committee

Technical Advisory _ Eﬁgﬂgggﬁﬁt

Committee Committee
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TheClean Energy Advisory Boasetthe following goals formeeting Resolutiorl 24:

0 QOOSTEFFECTIMWESSMeet electricityneeds in the most costffective manner possible or
lead to costsavings for consumers over the life of the project

0 JOBSCreate additional employment opportunities for residents that meet or exceed the
CiyQa NI |j/\WBENSgUReneents

0 HEALTHmprove local health outcomes and health impacts associated with the generation
of electricity

0 EQUITYEnsure equitable access for lamcome communities, communities of color, and
other traditionally marginalized groups

0 EMISSIONSReduce carbon emissions and harmful pollution from power plants

TheTechnical Committee metumeroustimes over B monthsto develop a candidate list of
strategies and programs that could be used to meet Resolution 124. The Technical Committee
relied an publicly available data and models to help quantify where possible the net costs of
each strategy and the benefits of avoided health measures. These quantitative yesyiést,

were used to help score each strategy relative to the stated goals dhdiesory Board

There are multiple tools and strategies that could be useddaeve 100% renewable energy
both on the demand and supply side and eagiportunity hasits own impact on costs and
savings, health and equity issues, job creation and eamgsiductions.

Because the Clean Energy Advisory Board adopted goals in addition-&ffeativeness, there
may be instances when theitydecides to procure additional clean energy above and beyond
the total economic potential, based on other n@sonamic benefits.

For each resource, the Technical Advisory Committee developed an estimate for the range of
potential net costs to procure resources at an aggregate scale needed Bjtytad St. Louis.

To get the most accurate picture, however,iadividual, projectspecific analysiwill need to

be done The Cityof St Louis should conduct its ovfimancial analysis when evaluating

individual projectsor issue requests for proposals (RFP) from qualified third parties

The Committee also evaluateddltosteffectiveness of the€CityOperations strategies the

extent to which the costs outweigh the monetary benefits or vice versa. The Committee
separately considered the health benefits that are not so easily quantified (see Figures 8 and 9
below).

Net costs were estimated by comparing program costs with program benefits. A range of
program costs @asestimated using publicly available data from relevant Ameren resource
filings (e.g., the 2017 Integrated Resource Plan and the 2018 MEEIA filing) 26d &e
National Renewabl&nergyLaboratory (NREL) Annual Technology Bulletin (AmBhe short
run, and from a strict ratepayer perspective, additional energy efficiency and solar projects
installed by theCityof St. Louis will allow it to reduce its avbill ¢ and to avoid paying the
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retail rate for theelectricitythat it no longer consumes. Over the long term, however, the utility

is allowed tacollectenough revenue to recovats fixed costs and a return on investme#ainy

shortfall in revenues wih S & @WAHS B K NR dz3 K FdzidzNE NI S Ay ONBI a
ratepayers or through changes in rate structures that recover a greater portion of revenue from

each customer through fixed charges or demand charges. With this in caisidsavings

resuting fromenergy efficiency and solar installed behind the metexlimited to the

reduction in fuel and variable costs that would otherwise be incurred to run the power plants
necessary to meet that demarit not necessarily other fixed or demand chasge

Avoided emissions and expected avoided health care costs were quantified using the publicly

available EPA Avoided Emissions and Generation Tool (AVERT)Benkfits Risk Assessment

(COBRA) Health Impatt®l.*! These publicly available resourcewallfor a detailed

geographic representation of the power plants within the region that are used to meet

electricitydemand. By using less energy, or by generating more cleartdavo-emitting

resources, harmful emissions are avoided. These reduced emsssanslate directly into

avoided hospitalizations for asthrralated issues, cardiac issues, and other hospitalizations.

These represent real benefits to the Region (which may include nearby counties). In 2015, there

were more than 2,000 asthra@latedemergency room visits by St. Louis children. Avoided

SYAaaAirzya FTNRY NBIA2yIlf NBaz2dz2NOSa |taz2 RANBOI
A4St Ay S HaninstancevtBelCi®yading that AfricanAmericanchildren in St. Louis

are ten times as likely a€aucasiawchildren to visit the emergency room for asthrelated

conditions. This measure received the single lowest equity score among all 72 measures

evaluatedand presents a real opportunity to make meaningful impacts in disparate health

outcomest'?

This report examines multiple strategies that could be pursued that would move St. Louis
forward on a path to 100% cleamergy. This report recommends nisategies and sub

strategies forCityOperations and 14trategies for CommunityWide actions.The evaluated
strategies are not meant to be exhaustive; additional strategies could be examined and pursued
in the future. Recommended strategiasill need to be explored more fullgn an individual

basisby Cityofficials before they are impmented.

11 See: https://www.epa.gov/statelocalenergy/avoideissionsand-generationtool-avert and
https://www.epa.gov/statelocalenergy/cdenefitsrisk-assessmentobrahealthrimpactsscreeningand-mappingtool

LYy RSaAONAGO6AY3I /h.w!s GKS 9t! y208ay a/tSly SySNHe LRftAOASa
AYLNR @S LS2LX SaQ KSIfGdK | yR Ipiddolutioriifiom ®sEil flebadedabergy2aN) SEI Y LI S=
exacerbate respiratory diseases, like bronchitis and asthma, and cause heart attacks and premature death. Beyond the
physical health effects, pollutioNG f G SR Af f yS&aasSa A YLR &Hst@dayds SriploddcidtgvhenQ 2y LIS 2
someone has to miss work or school, the costs of medical treatment and outdoor activity restrictions when air quality is
poor.

G/ FEOdzA FGAy3 GKS @FtdzS 2F Of SIy Sy SNA & hdgathtd add &al godedadénts & Sy SN,
consider both the costs and benefits of policy choices and support a balanced dé€isignA y 3 LINR OS & & d¢

12 See: https://www.stlouismo.gov/government/departments/mayor/initiatives/resilience/equity/index.cfm
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II. QTYOPERATIONS

The following sectioprovidesa more detailed discussioof each strategy related tGity
operations

The below table summarizehe individual strategies fa€ityOperations. Each has been assigned a
policy score for eachfdahe five goals approved by ti@ean Energy Advisory BoaBgcauseCity
Operations deals almost exclusively wthy-owned buildingsthese strategies do not carry a social
equity impact within the broader St. Louis community. Therefore these stesielyi not receive an
equity score. Strategies focused on commusifgde actions (Section Ill) do carry a social equity impact
and doreceive a social equity score.

Energy Efficiency

Energy efficiency, broadly definedaseduction in energyisage fothe same given end use

There are two primary benefits of energy efficiency. The first is a reduction in total energy use,
measured in megawathours (MWh). Reductions in energy use redgoeenhouse gas
emissions GHQG andother criteria pollutants like irogen oxidesNOX and sulfur oxides $Ox)

that contribute to asthma and other respiratory illnesses. The second benefit is a reduction in
peak demand, or energy use during the busiest Badithe year.A reduction in peak demand
reduces or avoids theaed for additional energy generatirngpacityc or the total amount of
GaidSSt Ay (GKS 3INRdAzy Ré ¢heduired tzMmakR sure that S dtesdani 0 &
provide enough energy when needédistorically, system peak occurs each uethe late

afternoon, between 4 and 7 pm.

Ameren nonresidential customers pay both an energy charge (expressed as $/kWh) and a peak
demand charge ($/kW). Reductions in energy and demand both lead to bill savings for
customersDifferent energy efficiency programs oftsa save different amounts of energy and
capacity For example, a retrofit of existing streetlights to a more efficient LED will likely save
energy but do little to offset peak energy use. In contrast, building energy use that targets
heating and/or coohg measures will likely both save energy and reduce peak demand,
particularly during summer months.

The benefits of energy efficiency programs depend on their total cost, the expected measure
lifetime (how long the installed EE measure is expected t, lasd the cost of avoided energy.
The cost of avoided energy is based on what power plant would have been turned on but for
the reduction in energy use. Reductions during peak periods, when, tédsrefficient

resources would be needed, have the highe#ided costs.

There are two primary types of EE prograersergy managemerr changes in energy use,

based on education and change in behavioral use patterns, which can lead to both a reduction
in use and a shift in use from peak to-p&#ak periodsandan increase in efficienclgased on
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upgrades or retrofits to appliances or other devicefdichdeliver the same level of service or
comfort for less energyAmeren offers programs under the Missouri Energy Efficiency
Investment Act (MEEIA). Tikatyand its residents can take advantagfethese.

Described below are the strategies involving Energy Efficienityp®©perations:

Energy
Efficiency

Descriptions

-

R Ruuyt

1. Pursue all Cost | Pursueall costeffective energy efficiency
Effective Energy | in Cityowned buildings by contracting a
Efficiency irCity- | third-party provider, such as an Energy
Owned Buildings| Services Performance Contractor (ESP(
o . : 4 4 3 n/a 4
who will identify all coseffective energy
efficiency, manage the Ameren incentive
program procss, and ensure installation
of all measures.
la. Energy Benchmark energy and water use for all
Management municipal buildings; focus on least
through efficient buildings through strategic
Benchmarking energy managemerdnd training for 4 1 2 n/a 2
and Behavioral | maintenance staff in order to improve
Change building performance.
1b. ENERGY STAHR Seek and achieve ENERGY STAR
Certification for | certification for 100% of all eligibfeity
CityBuildings by | Buildings by 2030. 4 3 2 n/a 3
2030
1c. Hire Energy Consider hiring or appointing an Energy
Manager in Manager in the Facilities Division, to
Facilities Division support ongoing EE, benchmarking, and 2 1 1 n/a 2
to support EE energy management efforts.
1d. Training for Provide regular O+M and sustainability
City Staffand training for Facilities and otheZity staff 3 5 5 n/a 5
Building (GPRO, BOC, LEED or other)
Employees
1. Pursuaall CostEffective Energy Efficiency@ityOwned Buildings
¢ KS S Neffentive eherg@efiéde ¢ NBFSNAR (2 GKS f S@Sft

efficiency pay for themselves within a reasonable period of time. Because energy efficiency is

the least costly resource to investqrcheaper than new generation of any kigdt makes
dzLJ dzy ( A feffectiveSThig.J2 A v
Report recommends that th€ityof St. Louis should pursue all cestective energy efficiency

sense to maximiz& y S Q &

AyoSadySyi
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in Citybuildingsto meet its goal of 100% clean energydity buildings by 2025To accomplish

this, theCityshould ssue an RFP to seek assistance from a-ffarty provider, such as an

Energy Services Performance Contractor (ESPC), who will identify @ffectve energy

efficiency, manage the Ameren incentive program procasd,ensure installation of all

measures. Th€itycould consider a retreommissioning approach, along with efficient

lighting, motor and HVAC replacements, envelope measures, and any other measures that can
save significant energy and earn a return withishort period of time. In addition, th@ityhas

a number of options to consider for financing these energy efficiency improvemefiyto
buildings.

Retrocommissioning or Commissioning (work towards ongoing commissioning) is the process
of improvingthe energy efficiency of existing buildings with an emphasis on significant
improvements to equipment and systems. These types of retrofits often require an upfront
capital cost for the improvements, with savings provided over the life of the investibete
costs can be offset by incentive payments or rebates from a utility provider or in some
instances can be paid over time similar to a loan. These loans can be procured from the utility
and paid back through a dedicated charge on the utility bill coulgh low interest loans from

the Missouri Department of Economic Development.

Ly CSoNHzZt NBE HnampE (G§KS aAiaa?2 dzed enerdylefficiendy i SR !
known as MEEIA Cycle 3. Ameren is authorized to spend up to $230 millionrgy effeiency

LINE AN} Y& SELISOGSR G2 al @S ySINIeé ynnInnn a2k
these savings are verified by the PSC, Ameren will be allowed to recover the costs of these
programs (and the associated revenues from lost sales) &bof its customers. The PSC

requires that Ameren first demonstrate that these EE programs areeftesttive and provide

net benefits to all ratepayers, in the form of avoided enegpacityand transmission charges.

To achieve these savings, Amerrstomers commonly install qualified EE measures and file
for a rebate. One common method to achieve and verify EE savings, and to receive the rebate
incentive, is to work with an Energy Services Contractor (ESCO).

Table 1 quantifies the assumed marketgutial for energy efficiency within th€ityof St.

Louis, based on the approved Ameren MEEIA filing. It assumes that energy efficiency savings

within the Cityof St. Louis are proportional to total system demand, with market penetration

rates (the maximm that can be installed in any one year) based on the ratio of total approved

MEEIA savings to total Ameren load, net of spamticipating customers. Avoided energy,

capacitg YR (NI yaYAaairzy oSySTAaAda NS ollasSR 2y A
Integrated Resource Plan (IRP), with avoided energy and net costs and benefits levelized over

the assumed measure life with a 4 percent discount rate.
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Table 1: Evaluation of Potential Energy Efficiency Measu€iof St. Louis
Operations ($2018)

Net

2024 Participant Aggregate
Energy Measure Net Total Cost Cost Aggregate Participant Aggregate  Payback

Program Description {MWh]) Life {$/MWh}) {$/MWh)  Total Costs Costs Benefits {years)

Standard Lighting, Appliances 6,238 9 -$16.51 -$29.81  $1,058,267 $371,496  $1,910,890 3.1

Retro- Operational

Commissioning Improvements 1,288 6 -$8.89 -$29.63 $237,591 $88,126 $301,719 3.8

Custom applications or
Custom large combinations 9,836 6 -$3.94 -$23.34 51,747,186 $675,279 51,984,827 3.7
Total 17,361 -$9.94 -526.66 $3,043,043 $1,134,901 54,177,436

Notes and Sources:
[1] Program costs, incentive payments, and incremental MWh savings by program come from Ameren Missouri 2019-2024 Cycle |11 MEEIA Plan, Appendix A,
[2] Net costs include benefits, calculated as avoided energy and avoided peak {capacity, transmission, and distribution) savings for each program.

[3] Measure life assumptions developed by technical advisory committee.

values.

[5] Costs represent $2020 in levelized real terms, with an assumed 4% discount rate and 2.5% inflation rate.

By2025, cumulative investments in energy efficiency could be expected to satihad St.
Louis nearly 17,000 MWh or 6 percent of the total Resolution 124 goal. Gitiref St. Louis

paid for all efficiency improvements on its own, without Ameren tebait would be expected

to save on average $9/MWh. With rebates and incentives, the net cost would &2 TdMWh,
increasing savings nearly thréald. In total, theCitywould be expected to spend nearly $1
million in upgrades after Ameren incentivéihese investments would provide nearly $3 million
in $2020 net present value (NPV) over the measure life of each program.

These investments would be expected to save $0.6 to $1.3 million per year in avoided
healthcare costs. In addition to the cost amaergy savings related to energy efficiency
projects, this work also supports local, quality jobs, providing workforce development benefits
in the community:3

There are multiple EE options, some of which are summarized below. Because these options
are adlitive in nature, the Technical Committee chose to score them individually under an
overall strategy of aggressively pursuing all egtctive EE potential.

1.a Energy Management through Benchmarking and Behavioral Change

Benchmarking is the processtodicking energy use on a buildibg-building basis and

comparing that usage to other buildings, past performance or a baselineCityygassed a

Building Energy Awareness Ordinance in 2017, requiring public and private buildings 50,000
square feet and rre to report their energy and water usage to t@gyBuilding Division

annually. TheCitybenchmarked 16 of their largest buildings in this process, but should consider

13See ACEEEL@ NII G ¢ KNRdzZZIK G(GKS [20Ft D2@SNYyYSyd [Syay 5S@gSt2LhAy3

https://aceee.org/sites/default/files/publications/reseahreports/u1805.pdf
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https://aceee.org/sites/default/files/publications/researchreports/u1805.pdf

benchmarking as many buildings as possible in order to better track energy usagkeatifky
opportunities for improvements.

According to a report from the US Environmental Protection Agency, buildings that consistently
track and benchmark their energy use do save energy. The rdpaid, TrendsBenchmarking

and Energy Savingshowsthat buildings see an average energy savings of 2.4% annually, with
a total savings of 7% over the course of three yééars

For example, through the benchmarking process described abov&ithef St. Louis was able

to identify low performing buildingsmong the 16 benchmadd and make a plan for

improvement. TheCityJustice Center, the Police Headquarters, the Juvenile Courts Center and

the Carnahan Courthouse will be retcommissioned. And th€ityJustice Center will also have

lighting upgraded to LES along with other equipment replacement. The projects will be funded

08 UKS aAdaazdzaNA S5AQ@Aaizy 2F 9ySNHeQa wSg2t gAy

To sustain these energy savings, other studies have found that benchmarking, and energy
efficiency measures informed by benchrking should be complemented with additional staff
training, particulaly for operations staff. Notably, through th@ityEnergy Project, th€itywas

able to leverage GPRO (Green Professionals Buildings Skills Training) Operations &
MaintenancedTrainthe Traineé  LINER AftdJgetting 12 trainers approved in July 2018, the
Cityand USGB®lissouri Gateway Chapter have provided O+M training for 23 Building Division
staff. Additional trainings are scheduled throughout 2019.

As it relates taCityoperations and energy use, it is important to recognize thatGlitghas
ordinances in place thal) require LEED Silver certification &tyowned new construction
projects over 20,000 square feet (Ordinance 674143 2nrequire analyzing energy
consumption, longerm operating costs and possible energy efficient measures for all new
municipal construction or major remodels of municipal buildings, including equipment
replacement (Ordinance 67803). Given their impodearn incentivizing energy efficiency, this
Report recommends that both of these ordinances should be revisited and updated.

These activitieare also canectedto the Climate Action & Adaptation Plan: Mitigation
Strategy 1.3 (Build an Energy Efficiitt. Make Green Building the Standard Practite)
Continue the Municipal Energy Efficiency & LEED Standards Ordinances

14 https://www.energystar.qov/sites/default/files/buildings/tools/DataTrends_Savings _20121002.pdf
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TheCity Energy Project: Success with Energy Benchmarking

TheCty Energy Project (CEP) is a national initiative to create healthier and more prosperous American cit
improving the energy efficiency of buildings. Working in partnership, the Project and participating cities su
innovative and practical solutiathat reduce pollution, boost local economies, and create healthier
environments. The pioneering actions of the 20 leading cities irfCibgEnergy Project are shaping and definin
next-generation energy efficiency efforts in communities nationwidelL8tis is 1 of 20 cities in ti&tyEnergy
Project. TheCityEnergy Project is a joint initiative of the Natural Resources Defense Council (NRDC) and
Institute for Market Transformation (IMT). It is funded by a partnership of Bloomberg Philanthrtpd3oris
Duke Charitable Foundation, and The Kresge Foundation.

Reducing energy use in buildings through energy efficiency measures has an array of benefits that range
job creation and utility bill savings to environmental benefits and improved healhditions for people in the
community. TheCityof St. Louis Sustainability Plan identified programs that result in energy efficiency as a
sustainability objective in realizing these many benefits. Building owners and operators are usually the on
making the decision whether to implement efficiency measures; an energy benchmarkingnce ensures
that the owners and operators of the largest buildings in St. Louis have the energy information they need
make informed decisions. Requiring largeltinigs to benchmark and report their energy use on an annual
basis has been shown to be an effective driver of behavioral, operational and capital improvements to bu
SYSNHe LISNF2NXIYyOSd ¢KS a.dAfRAY3I 9y NB@E7Hys | NBY
unanimousdecision and signed into law on February 16, 20his ordinance requires municipal, institutional,
commercial, and multifamily residential buildings whose square footage is equal to or greater than 60,000
track and report their eergy and water usage annually totBiyQ & . dzAf RAYy 3 5 A GAaA 2 Y

Benchmarking and transparency ordinances offer a pathway to identify gpeléorming buildings that may
0SYSTAG FTNRY SySNHeée STFAOASyOed ¢KARAYSI & SiNEIR
Ordinance can provide further opportunities to engage building owners around efficiency, and even to de
new and creative efficiency programs that combine the outreach abilities of cities and community partners
the technicaland financial resources of utilities.

Due to the rapid implementation of the benchmarking ordinance, @ityhas experienced a multitude of
milestones:

1 Hit a compliance rate of 84 for the 2017 reporting year without levying financial penalties. Gdal is
reach 80% for the 2018 reporting year.

1 3 municipal buildings achieved ENERGY STAR certification in 2017 as a direuft besghmarking
CityHall, Carnahan Courthouse and 1520 Market

1 Established formal Benchmarking Implementation Advisory Grologttmeets quarterly to help
support theCityon its implementation and outreach for the energy benchmarking ordinance.

{ Established the USGB@ssouri Gateway Chapter as tiétyQ & LINA Y I NB 2 dzi NBI O
partner on benchmarking, educational opporitias and local efficiency resources.

1 Secured a $1.3M loan from the Missouri Division of Ereiyan Program to conduct retro
commissioning and other efficiency upgrades to 4 muniegwabed buildings. Work beq in 2019.

1 In 2019, Ameren Missouri will fef automated data transfer to all customers in their service territory.

¢22t gAftf Ftt2¢ | dzi2YFIGSR RFGI

STAR Portfolio Manager accounts.
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1.b.Seek ENERGY STAR certification for 100% of all eligititebuildings by 2030

In addition to identifying opportunities for bldiing energy efficiency improvements, the
benchmarking process helped ti&tyrecognize buildings that are performing wedity Hall,
Carnahan Courthouse and 1520 Market all earned an ENERGYa&Tg'\d® 75 or above

making them eligible for certificatn. All three buildings were verified and received an ENERGY
STAR certification for 2017. This means they are performing in the top 25% of similar buildings.
TheCityshould continue this effort for all eligibl@itybuildings.

1.c. Hire or appoint aknergy Manager in the Facilities Division, to support ongoing EE
efforts

An Energy Manager withi@itygovernment would allow for increased coordination and
implementation of multiple energy efficiency programs.

1.d. Provide reqular Operations & M&nance and sustainability training for Facilities
and otherCitystaff (GPRO, BOC, LEED or other)

Training of building operators can be tied to energy savings. According to the Northwest Energy
OFFAOASYOe / 2dzy OAf Qa SO fifizAtidnkrainhg, atefeedtka® . dzA £ R
use energyefficient procedures and tools learned in the class can save 100,500 kilowatt hours

and 1,400 therms annually?

Training should include adas on implementing Operations aMhintenance best practices,
which can help ownessave §20% on energy bills anniyglaccording to a report by ENERGY
STARS

15 https://www.theboc.info/wp-content/uploads/2017/02/BOEnergySavingd=AQ2.0-web. pdf
16 https://www.energystar.gov/buildings/facilispwnersand-managers/existinépuildings/saveenergy/comprehensive
approach/operationsand
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https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/save-energy/comprehensive-approach/operations-and
https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/save-energy/comprehensive-approach/operations-and

Cool Roofs

Reflective roofing is an efficiep measure that can significantly reduce summer cooling energy
2y GKS (2L FEt22N) 2F | o0dzZAf RAy3ad da/ 22t N2
same manner as sea ice, by reflecting solar radiation back to space (the affemdh & white roof
on a large commercial building can save thousands of dollars a year in energy costs while red
peak demand.

A cool roof can be as simple as turning a flat asphalt roof white with a spcayatithg or a

membrane. Shingles and otheeflective materials are available for sloping roofs as well, and the
are not necessarily white. The cost of most cool roofing materials is roughly the same as-for nq4
reflective roofing.

Cool roofs are a loweost measure for City government buildingspecially older (pré&980)
buildings. The energy and cost savings available for a particular roof can be estimated using &
calculator such as the Roof Savings Calculator or Cool Roof Calculator, both developed by O4
National Laboratory.

Cool rods can also be employed communitigde. Some cities and states have added cool roofin
to their building and energy codes. It has been part of the International Energy Conservation g
since 2012 for new construction and major renovations; the City haptad this codeWhite roofs
are a better choice than green roofs when emissions reduction is the goal. Green roofs save nj
energy costs due to the cooling effect of evaporation and the insulating effect of their growth
medium. However, they cost much meoto install, demand a stronger roof, and have only-timied
of the solar reflectance of white roofs. The summer cooling effect of white roofs becomes a he
penalty in winter, but this is only a small fraction of the cooling benefit.

St. Louis shdd coat all suitable City roofs white whether or not they will receive solar panels. T
measure should be encouraged in the community at large and supported by incentives when
funding is available.

TheCityof St. Louis has a long track record of investing in energy eificimeasures for its
buildings over the yearsfrom high efficiency lighting and HVAC projects to retro
commissioning. Most recently, for example, the Facilities Management department worked to
retrofit the CityHall parking lot with LED bulbs, a chandeah resulted in an 85% reduction in
electric usagé’ Energy efficiency investments typically require an upfront capital investment to
purchase new supplies or materials and pay for labor to install and implement the new
programs. These capital investmeriten save energy and operating expenses for many years
into the future. As described above, caxffective energy efficiency measures have the

potential to conservatively save th@ityup to $500,000 a year in avoided costs and should be
considered a priaty in the capital budgeting process.

Given the estimated returns available to tkaty, it is particularly important to consider options
available outside of the capital budgeting process to finance these new investments. These

17 See the City of St. Louis Climate Action & Adaptatiom, Rlpril 2017 for a more detailed analysis and description.
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options include: direclow cost loans from State and Federal Partners; contracts with third

party providers; and utility ofpill financing. All three options provide a different way to
RSRAOIFGS al gAay3a (2 7Fdzi eeNdingloawigng&l YOS Wi & SAy  Of S
important to building and sustaining incremental progress.

Partnership LoansRecent projects have been funded by thmerican Recovery and

Reinvestment Act of 2009 artde State ofa A & & 2 dzNA Qa 9y SNBE & a2 2ANF QNP 3 N
Division of Energy offers Icimterest loans (lessthanth@ityQa 26y n LISNOSy G 0O02a
for energy efficiency projects to state and local governments as well as schddsai€l higher

education) anchospitals. Loans are meant to be paid back to the state with the savings from

energy use reduction. In 2018, tiGityQ&a CF OAf A G A Sa 5 A OASAIMAINON 61 & | LJl
dollars in energy efficiency upgrades for @y Justice Center, St. Louis Mapolitan Police

Department Headquarters, Juvenile Courts Center, and Carnahan Courthouse, including retro
commissioning for all four buildings and lighting and equipment upgrades fdCitigdustice

Center. The payback, or return on investment for thpegjects, is estimated to be just 2.7

years. TheCity Street Department has also taken advantage of the Energy Loan Program to

upgrade streetighting to LEDs.

According taNational Public Radioin April 2017:° the Cityestimates saving $150,000 a year

with lighting upgrades funded by the Energy Loan Program. Applying for these loans, however,
can require significant ufront effort by theCityor a third party contractor to identify potential
projects and then complete the loan process. Without a guagadtcontract or loan, th€ityor

other partners may not be able to consistendfford the required upfront work necessary to

obtain these loans.

Performance ContractsAnother route to fund energy efficiency improvementGity buildings

is to use an kergy Savings Performance Contract, working with an Energy Service Company
(ESCO). According to the U.S. Department of Energy, public sector Energy Savings Performance
Contract projects show an average energy savings ofcdi3%62° In this model, the ESA®
responsible for developing an energy savings plan (usually starting with investyreete

audits of buildings), facilitating financing, and installing energy efficiency upgrades. Energy
savings are guaranteed and used to pay for the upgrades over Tingemain advantage of an

Energy Savings Performance Contract is that there is ffoonp cost to theCity. Additionally,

cost and energy savings are guaranteed, and the ESCO serves as the single point of contact,
overseeing project design, constructiorggtinstallation monitoring and evaluatiott.

18 hitps://energy.mo.gov/assistancprograms/energyoan-program

19 https://news.stlpublicradio.org/post/siouisreplacingstreetlightssaysit-will-savemoneyand-energy#stream/0

20 For more information, seehttps://betterbuildingssolutioncenter.enerqgy.gov/enerepavingsperformancecontractingespc
toolkit

21 For further comparisons between Energy Savings Performanceactng and DesigBid-Build, see this US DOE chart:
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/ESPB8B1pgr. pdf
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OnBill FinancingAnother route is to partner with a local utility to develop some form of on

bill financing, where the utility pays for the upfront cost of the energy efficiency measure and

then is repaid byustomers through the monthly billing cycle. These programs, often known as

GLI & |a @&2dz a4l @S¢ ot ! {0 | NB y BeénimpaNaiBdinit & | @
many locations around the countrylhis type of orbill financing allows for stabland

predictable bills and for energy efficiency to be installed with ndropt, out of pocket costs.

This model acts as a type of revolving loan fund by using future savings to fund current projects.

One challenge with this model is the necessary axtdresive evaluation, measurement and
BSNAFAOI GA2Y 6a9ag+xé0 ¢g2N] ySOSaalNB (2 OGSNAT
savings.

As theCitycontinues to invest in energy efficiency for its buildiagd to reduce energy costs,

it is importantto realize that efficiency is a logrm investment. Buildings will always need to

be maintained, repaired, and updated. TG&ycan lead by example by continuing to invest in

its building stock. As th€itycontinues to implement successful energy efficy projects, it

gAff 0SS AYLRNIFYyG GKFG OFLRAGEE Ay@SaldySydaa Rz
individual departments. Instead, th@ityshould continue to pursue strategies, such as the

methods outlined above, that help reinvest energy sggimto future and ongoing high

performance design, operations and maintenance, and occupant behavior projects within
affecteddepartments consistent with a path towards continued improvemeént.

Solar

Likeenergy efficiency, distributed solar is a losedource that requires local installation and
labor, and reduces energy load from fossil resources that serve the immediate St. Louis area.
Installing the first 5 MW of the total 20 MW technical potential could lead to an additional
$200,000 to $500,00m regional avoided health costs.

Between 2009 and 2018, the priceudflity-scale solar fell 88%aster than any other
renewableresource?® Photovoltaic(PV)panels produce energy frothe Sun Energy

production is greatest during the summer months,emhdays are longer and the solar
irradiance is stronger. In Missouri, a solar panel can be expected to produce energy with an
averagecapacityfactor of 14 to 18 percent. This means that a 1 MW panel will produce
approximately 1,400 MWh over the full 8760urs in a year.

There are different types or scalef solar energy that could be used by tGéyof St. Louis.
Large solar arrays or utilitgcale solgrowned by Amerenis likely to be the lowestost solar

2] | NI NR ! yADBSNEAGRE QAA DNBSY2 wB OREIOKWES [2F yoIClddY RA A LI2&aA6t S {
supported 200 projects with over $4 fiioh in annual energy savings. Ske#ps://green.harvard.edu/programs/green

revolvingfund
BT FNRQa [ S@St AT SR/ 2 & GhttsHwwiv oSN Boin/medial45088a/lhzardev idedicdstoff MH dn X
energyversion120-vfinal.pdf
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resource, with the benefits shared by Alineren service customerg/henand ifAmeren adds

solar, itwill have a slight effect on th€ityQa LIS NO Sy | 3 Fut@réFadddionS ofy Sy S NH

solar by Ameren will depend on a number of factors, including customer demand.
However, solar owned or ctmolled by theCityis a much more direct way for tHeityto meet

its clean energy goal. Below, we consitlex various models which theCitycan construct or
control its own solar generation.

Solar Descriptions @ -'“,'_ m ﬁ

2. Install Rooftop | PursueCityownership or lease of cost
Solaron a effective rooftop solar oRity-owned
Portfolio ofCity- | gryctures, likely through an annual leas§ 3 3 1 n/a 3
Owned Buildings structure with partners able to monetize

federal tax credits.

3. Consider Coordinate and collaborate with Ameren
Ameren $|af Missouri for installation of new utility 1 3 1 / 1
Partnership owned solar generation o@ity-owned na
Program

property, including buildings and land.

2. Install Rooftop Solar oGity-Owned Buildings

Customerowned rooftop solar offers many benefits, including the ability to avoid consuming
fossil fuelbased energy from utilities and the possibility of saving money each month after the
solar system has been paid off. While there is a significant cost involvepriteeto install
distributed rooftop solar has declined sharply in recent years. In addition, several incentive
programs exist to help defray installation costs, such agetderal Investment Tax Credit (ITC)
and Ameren Missouri solar rebates mandatediy State of MissouriThe net cost to install
distributed solar will depend on a number of factors, including-sgecific resource availability
and sun exposure, total system size, and the ownership structure.

There are generally two ways that titty may acquire rooftop solat) City-owned, where the
Citypurchases a completed system turnkey from a developeR) ¢hird-party-owned where a
developer owns the system and tl@typays for its uséi.e. lease)This ownership structure
matters forwhat incentiveghe Citycan qualify for and whether th€ityis able to sell its excess
energy back to the grid at the full retail rate.

City-ownedsolar systemsinder 100 kW would qualify fanet metering credita A a a 2 dzZNJ& Q a
Meteringand Easy Con@eli A 2y ! OG 6aySG YSGSNRAy3A£¢L |ff2064
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and receive credit for excess generatibey feed back taheir utility.>* Ameren credits the
Odzali2YSNNa oAttt d GKS Fdzft £ NBGF AT Nkeratin RdzNA Y
beyondthaty 2 y 1 K Q& dza I 3 Shy th tility atGtSavoibdS eshrateS which ision

lower than the retail rateAmeren currently forecastiss avoided costsvill be close to

$23/MWh on average in 2013.

Rooftop solar systems may odurse be much larger than 100 kW, but the systems should be

sized for the generation to be used behind the meter. Titgmay even choose to construct a

fFNBS a2ftFNI FIFENY yR (F1S aSNBAOS dzy RSNJ ! YSNB
This tariff provides certain customegenerators a standard rate for purchases from systems up

to 500 kW in sizé® The tariff is intendedo enact the standards of the federal Public Uyilit

wS3dzf FG2NB t 2f A OA Sa utilitied to pucchae renewablé enérdy fram NI Ij dzA N.
Glidz- t AFASR FI OAf AGASa¢ drthe€adgithe utility wdal8 haded A £ A (& Qa
incurred to otherwise procure the energy.

City-owned rooftop solar will require capital expenditures to purchase the system, anGitiie
would need to carefully consider the budgetary implications and challenges. Despite the
immediate nature of the capital outlay, th@ityQ & A y G S NJ/ kmaking alzifidRity wauld Y R
enable this to be financed at a lower cost of capital than a thady owned system. However,

as a taxexempt municipality, theCitywould be unable to capture the federal Investment Tax
Credit (ITC) available for solar, whadfrays26% of system cost in 2020. For many systems,
these benefits can be a key financial ériand make systems cestfective. It may be possible
for the solar installer company to monetize the ITC credits, or foQityto work with a tax

equity partner for a period of time. In addition, ti&tymay consider various alternative
financhgoptA 2y a3 &dzOK | & aAdazdi2NAQa 9y OBANRYYSyalt L
Authority (EIERAY.

If the Cityis considering installing its own solawhether rooftopnet-metered systems or large
utility-scale systems it should contract with a large solarmpany to prepare an engineieg
and financial analysis of each proposal. In addition, the Technical Committee can help to
prepare proposals or vet the various options available.

Based on analysis of available rooftop space, the technical potential ftioposolar in St.

Louis is approximately 20 MW (See Appendix B). At this level of technical potential, rooftop
solar could deliver up to 28,000 MWh per year, or approximately 10 percent of the Resolution
124 goal forCityoperations. As a simplifying assption, this Report assumes that
approximately 25% or 5 MW of thtgpacitywould represent the economic potential of solar

for the Cityof St. Louis. This target is consistent with aggregate installations of solar on
commercial properties in the St. Lowegion in recent yearslo achieve the optimal price from

24 Section 386.890, RSMiet Metering and Easy Connection £207).

25 Ameren Missour2017 Integrated Resource Plan,-E@ 80038, Chapter 7: Appendix A, pg. 4.
26 https://lwww.ameren.com//media/rates/files/missouri/uecsheet170eppqfcogesid. pdf
2Thttp://.eiera.mo.gov
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a solar installer company, theityshould identify all of the most solaeady building and
solicit bids for a single aggregated project.

In contrastto a City-ownership modelthe Cityshouldconsider leasing solar panels from a
third-party owner.The primary value of such a model is the lack of upfront costs t€itye

The third party would offer a lease rate to tkaty, which ideally would be lower than the

0dzA f RAY 3 Q& O dzhblEesili eliiyate MdBrgy cad® angeiti® syistem is paid off
and transferred to theCity. Because th&€itywould notinitially own the solar in this

arrangement, it is possible the third party would be able to make use of the otherwise
disallowed federalTCand accelerated depreciation. If so, the subsidized cost of system would
in part be passed through to th@itythrough a lowered cost of energy. Leased systems do not
currently qualify for net energy metering credits in Missouri, and all energy wowdd teebe

used on siteHowever, sizing the systems correctly may allow for nearly all energy produced to
be consumed on site during business hours.

Such an ownership structure would also require additional transaction and structuring costs,
with increasel execution risk given the reliance on external partners. These transactions often,
though not always, involve multiple counterparties. This includes the developer who will own
the system as well as its potential financial counterparties who help finasoenstruction

such as lenders and tax equity investors. The coordination of these multiple parties can often
take many months to execute. Though tGayneed not pay for the construction of the system,
the additional financial counterparties will eackteact value from the transaction.

Figure 5: Net Costs of Solar, by Ownership Model, IncerRasament and Benefits

Net Costs of Solar, by Ownership Model, Incentive Payment and Benefits

Net Cost (S/MWh)

City Ownership Low Med High
Avoided Energy Wholesale Cost, No ITC $68.31
Retail Cost, No ITC $25.68
Retail Cost, with ITC ($24.91)

Lease Low Med High
Avoided Energy Wholesale Cost, With ITC $29.52 S47.02  S61.77
Retail Cost, with ITC (524.79)  (57.28) $7.46

Utility Ownership Low Med High

Avoided Energy Wholesale Cost, With ITC $1.32 $5.60 $12.72

Notes and Source<Cost estimates are based on the 2018 NREL ATB, for a representative solar system installed @itikansas
(ATBrepdllia RFGF F2NJ {SIGifSs /KAOF3I2T Y/ FyYyR [2a !'y3aStSavoe /
S5AaGD /2YYéd 1 ff O2a0Ga INB AyAGALffe& SELINB&&ASR AYy bPuamcI |
based on a 2020 #tallation year, and include a 30% investment tax credit. Net costs tGitiiare based on a 2Qear
lease or financing structure, but assume ay@&ar asset life. Lease payments or PPA rates are assumed to be equal to the
NREL ATB levelized cosetectricity. Avoided benefits are based on Figure 4, above.
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Figure 5 illustrates the wide range of potential costs. Across all daggewnership is

expected to be the most expensive option, particularly given the inability to monetize the 30
percent fedeal investment tax credit. If th€itycould use the tax credit, the net cost (including
avoided retail rates) would be positizewith an approximate 12 year payback and 4.5 percent
internal rate of return.

For systems located dbityproperty, but pracured through a lease with a third party provider,
the net costs to theCitywould range from$24.79/MWh to $7.46. This suggests that there are
costeffective opportunities to install new solar @ityowned buildings. The most cost
effective arrangementill be with systems that are sized to meet building energy lphdt no
more. The best candidates are likely to be the largest enrasyyg buildings/accounts, with
large rooftops. Note that at the lower marginal or avoided cost measure, leased sdGityon
owned buildings would imp@sa net cost of $29 to $61/MWhAnother implication is thathe
economics of leased projects @ityowned rooftops will be sensitive to lorgn assumptions
about rate structures and retail rates, which may or may not looldstant for the next 20
years. In contrast, utilispwned solar (including avoided costs) could represent a much lower
cost method to procug solar energy, due to the economies of scale and buying pawer
expertise of the utility. The benefits of utitownedcommunity solar, including loimcome
participant programs, is discussed more fully in Sectio@dinmunityWide strategies)f this report.

Rooftop Solar at Washington University in St. Louis

Washington University has recently installed a new-EW6rooftop solar array at its North Campus location. The
project was set up through a service agreement structure that could act as a model for municipal buildingp or for
commercial buildings in th@ity. The University is working with Azimuth Energy, Aschinger Electric, and Gafdner
Capital, who financed the system and will retain ownership for 20 years. The University only incurred-minpr up
front costs for project management and roof repair and will pagiranual service fee for the clean energy

LINP RdzOSR o0& (GKS &2t NJFNNIYe&szs ¢gKAOK gAftt NBRdAzOS |GKS
amount. In short, the project is nearly cost neutral in year 1 and is projected to save roughly §96r@m
years. Irfall 2019, an additional 205 k¥ rooftop solar will be installed on North Campus following summer
roof replacements. When complete, the solar array is expected to produce over 25% of the annual electrig usage
at the North Campus locati, saving over $100,000 over 20 years. The University will also have the option
the system any time after 7 years. Notably, the Universitytieenew rooftop solar array as an important part
of its sustainability commitmemindas a competitivenvestment that will save money over time for the
University to direct to other purposes.
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3. Amere@{ 2 f I NJ t Progfayi SNORE RECOMMENDED

In January 2019, Ameren announced its firstp® OlG dzy RSNJ AGa ySg a{2f NJ
and will install a 1.8 MW system on the parking garage at the BJC Healthcare camgers.

the program,Ameren owrs and operateathis system to the benefit of all customers in the

region, and BJC licensespteperty to Ameren for the new facilits8 Ameren retains the RECs

as part of its own renewables commitmeititthe Cityparticipated in this program, ivould be

unable to counRECsoward its own 100% clean energy geakn for solar installed on its own

buildings; to do so would be to doubmunt RECs Ameren had already clainteat.this

reason, theCityQd LI NI AOA LI GA2Y Ay GKS ! YSNBY a{2f NJt
terms of the percentage of energy/CO2 savirgedl1).

This Report doesot recommend that theCityparticipateA y | YSNByY Q& { 2f I NJ t I N
program as a strategy for achieving its 100% clean energy g&#cause no RECs transfer to

the host property, theCitywill not be able to meet any of its owelectricitydemand throudp

this program. This is not to say that the program is without valuesi@nsolar ioften the

most visible and tangible marker of progress towards any renewable energy goal, and it can

play an important part in education and raising awareness. [hethinks there is a high

value in having visible solar @htybuildings, it could pursue a partnership with Ameren under

this program. However, it will have little direct impact toward accomplishing the goal of 100%

clean energy ilCityOperations by 202.

Wind

As withsolar, the cost of wind has fallen rapidoy nearly 70% percent since 208an many
regions of the country, new wind resources are beating new natural gas fired generation on a
levelized cost of energy basswind resources that arplaced in service before 2021 also

qualify for the production tax credit, which offers an incentive payment on a per MWh basis for
electricitygeneration. Wind resources may also elect to take thdropt investment tax credit

by 2022.

Given these fallig prices and expiring tax credits, it is no surprise that utilities across the
Midwest have aggresgly added new wind resource$n Missouri, utilities have announced

28 hitps://www.constructforstl.org/amerenrbjc-partner-to-bring-new-solarenergyto-st-louis/

29 https://www.lazard.com/media/450784/lazardevelizedcostof-energyversion120-vfinal.pdf

30The levelized cost of energy (LCOE) is a metric for comparing the cost of different resources, but it may not fullyereflect t
value of each remurce to theelectricitygrid. For example, the LCOE does not capture the environmental benefit of
carbonfree generation from wind resources. Nor does it capture¢hpacityand reliability value of a dispatchable
resource such as a natural gired gererator.
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plans to add more than 1,000 MW by 2020, the fastest expansion in renewable genenation
GKS {0F3SQa KAAUZ2NRO

These investments in new wirhave created nearly 36,000 joimsthe Midwest3! This sector is
considered one of the fastest growing employment hubs in the region, with starting salaries
typically above the median pay.

Distributed wind resources owned behind the met@o exist, but they have little viability in an
urban setting.This Report focuses on utiligcale wind resources. These can be used to serve a
much greater energy load, often at a lower total price. Tiyof St.Louis has two primary
options to procure additional wind power: the AmerBenewable Choicagentariff program

and Virtual Power Purchase Agreements (VPPA).

Wind Descriptions @ %‘— m ﬁ:

4. RegionalWind [t F NOAOALI GS Ay !YS
Procurement | awSySgl otS / K2A0S¢
program to procure new, additional wind
) . | 2 2 3 n/a 4
resources directly from Ameren Missouri
to meet some or all of th€ityQ éectricity
demand.
5a.Regional /| 2y GNY OG T2 NJPurchase: A
Virtual Power |1 INBSYSy (¢ FTNRBY 6A
Purchase near the St. Louis region, from Ameren, { 2 2 3 n/a 4
Agreement from the MISO Regional Transmission
Organization.
5b. Remote I 2YGNF OG0 F2NI I a+hA
Virtual Power |1 3 NB S Y S ywivdnd @nargjdfrohs
Purchase outside of Ameren and the MISO Region 4 0 0 na 3
Agreement Transmission Organization.
6. Purchase Consider purchasing le@2 & i & dzy
& ! Yy 6 dzy R{ Renewable Energy Credits (RECs)tomg 0 0 0 nl/a 0
w9/ ace theCiRa 3J2 1+ f @

4. Regional Wind ®curement througlAmereRQ@wSy Sél 0 f S / K2 A OS¢

The Amerergreentariff or Renewable ChoiédProgram was approved by the Missouri Public
Service Commission in August 2018 and formally launched in October 2018. Under the
program, Ameren will helprpcure up to 400 MW of new wind located in Missouri or

31 https://www.e2.org/reports/cleanjobsmidwest2019/
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elsewhere irthe Midwest, forinterested corporate and municipal customers. These wind
resources may be built by merchant owners that sell the power to Ameren, or Ameagn
build and ownup to 200 MW Only green tariff customersot other ratepayerswill pay for
this wind.

The greentariff represents the largest single opportunttyprocure additional clean energy.
TheCitycould take credit fonew, additional resources in the MISO region. Addipgo 50

MW of wind used to power St. Lou@$tyoperations could create additionakgional jobs and
avoid between $7 and $15 million in health care costs for the region. Purchases through the
utility procurement program would likely be among the mostradistratively simple options
available to theCity.

Amerenisdevelopngthe greentariff in several stages. In winter 2018, Ameren soughtnon
binding letters of interesfrom qualifying customerto gauge market demand. With this total
demand (up tahe 400 MW limit), Ameren issued a competitive solicitation for new resource
bids. These bidwill beused to establish a contract price for new wind energy under the tariff
contract. TheCityof St. Louis is among several large corporate or institutionstbooers who
expressednterest inmeeting some or all of theglectricityneeds through the program.

Interested buyers sign a dfear contract with Ameren for the environmental attributes
associated with the wind energy. Consumers continue to pay tleegyncharge on their utility
bills, plus the tariff cost for new wind energy. The green tariff cost is set as the difference
between the 15year contracted windates(levelized cost of new wind) minus the wholesale
market revenues of that wind resourcethin MISO (levelized market revenues of new wind).
In essence, the lontgrm green tariff contract provides additional revenues to new wind
developers above total market revenues, such that new resources exactly recover their costs. In
this sense, thgreen tariff is similar to signing a Jfear contract for RECs from new wind
resources located in Missowt nearby This market certainty allows new resources to enter
the market. Over the life of the asset, if energy market revenues exceed the levelized cos
green tariff customers would receive a rebate on their utility bills.

Figure 6shows the currently monthly power forwards for wholesale market prices in MISO at
the Ameren Hub, for monthly average-and offpeak periods, for the period out to 2028Iso
shown are the levelized cost of new wind resources, from the NREL 2018 ATB. For the
foreseeable future, the levelized casif new wind resourceg while more costcompetitive

than new thermal generating power plangswill still be more than expectd energy revenues.
CKFd AasX 6AYR NBaA2dzNDSa gAff KIS aYAaaiAy3da Y2
its RECs or througtapacitymarkets. Assuming that power prices continue to grow at the five
year rate observed in the latter half of thigqod, the net cost of RECs procured from wind
resources located in MISO wolld between $8/MWh and $22/MWh. Based on rrpaint

estimates, the net cost (measured as levelized costs/PPA costs minus expected energy market
revenues) would be $15/MWHhis iscomparable to the cost of procuring RECs from existing
wind resources in the MISO region.
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Figure 6: MISO Monthly Grand Off Peak Power Forwards ($/MWh) with the
LCOE of new Wind Resources
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Source: Poweforwards (S&Blobal Holdings), as of March 2019. LCOE bas&REL ATB 2018, expressed in real $2020.

5. Virtual Power Purchase Agreemsnt

A virtual power purchase ANBE SY Sy (i 0 & O &laide grdwér users to puichabetlaige ¢
guantities of RECs from a distinct developer, but without a true transfer of the associated
electricity. Theseagreementsreate the legal fiction o PPAF NNJ Yy 3Ay 3 (G KS FAY L yC
the energy were delivered to the end us&rom a climate perspective, these RECs lead to
reductions in global greenhouse gas emissions, to the benefit of all. However, as shown in Table
2, the ultimate GHG benefit of the REC will depend on the avoideryg in each region.

Virtual PPAs can be geographically constrained, so that the avoided CO2 happens across a
particular region or regional transmission organizati@iven the relatively cleaner generation
resourcedrom a rapid expansion of wind and ma&l gas resources the SouthwestPower

Pool (the regional transmission organization, or RTO, in that aseagw MW of wind located

in the Southwest would be expected to reduce up to 1,267 lbs efpeOMWh of generation.

In contrast, a new MW of winlkbcated in MISO or the upper Midwest would be expected to
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reduce up to 1,884 Ibs of GPer MWh generation, owing to the greater quantity of coal fired
generation in the region.

Table 2: Avoided GHG rate (Ib/MWh) by Region; (EPA AVERT, 2018)

Avoided CO2 Rate (Ib/MWh)
Wind Utility PV Portfolio EE |Uniform EE

Northeast 1,057 1,074 1,137 1,114
Great Lakes / Mid-Atlantic 1,599 1,602 1,678 1,675
Southeast 1,408 1,466 1,521 1,502
Lower Midwest 1,745 1,666 1,767 1,813
Upper Midwest 1,884 1,787 1,923 1,965
Rocky Mountains 1,606 1,557 1,637 1,672
Texas 1,326 1,267 1,354 1,387
Southwest 1,267 1,267 1,312 1,317
Northwest 1,558 1,590 1,599 1,635
California 1,033 1,050 1,096 1,087

The net osts for a VPPA will differ based on the cost to install a project (depending on regional

labor rates), the greater wind availability and higher facility output, and the difference in

expected market revenues at the relevant trading hub. Using the samgsimand data

sources outlined above, a VPPA located in Texas could range in cost$3t6AvIWh to

$6.2/MWh, with a midpoint cost of $0.1/MWh. That is, based on current market fundamentals

¢ including the use of the production tax creditorporate etities and other voluntary buyers

can often procure RECs through this type of energy hedge at low to né?ddss investment

would likely pose significant financial and administrative burdens, require detailed and

coordinated third party consultation, @hmay require specialized accounting under securities

exchange laws. A VPPA would provide no regional health benefits, and as described in Table 2,
would count less towards th€ityQ & dzf GA Yl S DI D SThasa ¥PPAsycanNB R dzO (i 7
also be structureds a hedge against both future REC prices and against energy prices in the
NBEIAZ2Y 2F AYUGSNBaldd ¢KAa aO2yGNI OG FT2NJ RAFTSN.
structure outlined above, but operates in wholesale power markets and does not ectipar

physical delivery of energy.

AVPPA can be developed for any type of renewable resource. Historically, wind VPPASs have
been used owing to their larger size, higltapacityfactors, and the implications of the

production tax credit. More recently,dwever, corporate partners have identified more cost
effective solar VPPASs, owing to their generation load profile and ability to earn a greater share
of relative market revenues during high or-peak price hours. This Report does not evaluate a
solar VPR because the net costs and considerations are adequately captured to a first order by
the preceding wind analysis.

32 For a detailed discussion, and a comparison of wind and solar VPPA in Texas, see
https://www.greentechmedia.com/articles/red/corporatesmillions-on-table-by-procuringwind-over-solarercot
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5a. RegionaVirtual Power Purchase Agreements

TheCitycould choose to enter into a virtual PPA for wind generation located near theiugs. L
region, or within the MISO footprint. This would allow tG&yto claim a greater amount of

nearby jobs and economic benefits that come with locating large energy projects nearer to the
St. Louis community. In addition, the more local the projea, riore likely it is thait will help

G2 2FFaSi az2yYS goalgehevaboNSy a A d a2 dzNRh Qa

5b. Remote Virtual Power Purchase Agreements

In additionto! YSNBY aAdaaz2dz2NAQa awSySgloftS / K2AO0S¢ LINI
Purchase Agreementhe Citymay consider additional virtual power purchase agreements

6xtt! v FT2NIYySs 6AYR SySNHe f20F0SR Ay NBIA2Y A
power purchase agreements work similar to dreentariff, except the physical energy is

delivered to a diffeent power grid and does not offset any generation used to serve demand in
Missouri or St. Louis.

In 2017, Anheuser Busch InBev signed a VPPA for 150 M&paxfitywith a new wind facility
located in Oklahoma that delivers wind energy into the Southwester Pool (SPP) rather than
MISO. ABnBev has not announced the financial terms of that deal, but did reveal that as part
of the process they evaluated 75 projects with 15 different partiérs.

6. t dZNOKIF &S d! ycNOTRECSNRVENDED a ¢

RECSs purchaddrom the voluntary or secondary marketNS NB FSNNBR G2 | a 6adzy
because they are not linked with the delivery or procuremenglettricity, rather they are
simply credits that represent that one MWh of renewable energy was created somewhere.

This Report does not recommend that ti@ty purchase unbundled RECs as a strategy for
achieving its 100% clean energy godecause they are divorced from the resources that
created them, purchasing RECs would not chang€ih®@ & S y Sandwduldyeasthe City
extra rather than providing a pathway toward lowering energy costs. Furthermore, purchasing
unbundled RECs without the associated enavguld not create local job$iave anyhealth
impacts, olead to anyequity opportunities

UnbundledRECsnovide the most flexibility of any contracting mechanism and can be
purchased on an aseeded basis each year. This flexibility, however, may also come with
increased variability in future prices. A variability in pricing may pose budget challenges.

33 For more information, see: https://www.greenbiz.com/article/anheudrrschkimberly-clarkamp-wind-power-
commitments and https://www.stltoday.com/business/local/anheudmischsignswind-farm-power-dealaspart-
of/article_b947910eed545b34-934ach2173388fdb.html
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Voluntary RECs are available through several trading platfomokiding theAmeren Pure
Power program, which offers RECs from wind farms located in the Midd&stuntary RECs
purchased through Pure Power cost $10/MWit do not replace the energy you curréyt
purchase through Ameren as a retail customer.

Voluntary RECs are available from both existing and new renewable resources located
throughout the U.S. Voluntary RECs are typically available for sale from resftmunasch

supply exceeds demand, orriegions where renewable resources can cover their fixed and
variable costs from energy market revenues alone. This could happen, for instance, if more
renewable energy is generated in a region than is required under a state RPS or regions with
low costs ad/or high energy prices.

Voluntary RECsom existing resources may not directly lead to new reductions in energy prices

or GHG emission, jobs, or avoided health costs. At best, a purchase of existing RECs may
indirectly create demand for new resourcagice new and existing RECs can both be used by
non-regulated entities to demonstrate compliance with a clean energy goal. There is no legal
requirement that REC proceeds be invested in new wind development. The National Renewable
Energy Laboratory repastthat the average price of voluntary RECs was a mere $0.70/MWh as

2F 1 daAdzald wnanmyd® !'G GKAA LINAROS w9/ &8 &aSLINIFGSR
RECSs) are entitled to no credit as a claim on renewable energy use. The Corporate Renewable
EnergyBz8 SNB Q t NAYOALX S&a GKSNBF2NB AyaArad 2y al RF
new wind energy being brought on lin&/ithout some form of additionalitgomparable to

power purchase agreements or virtual PP&sbundled RECs cannot be consideredm

energy as defined in Resolution 124.

Summary of Net Cost Analydisr City Operations

As described above, this Report focuses on the net costs for energy efficiency, solar, and wind
resources that can be installed in the ndgarm period from 20200 2025. It is beyond the

scope of the current Report to estimate net costs for resources that may be installed at a later
date, in the period 2025 to 2035. Net costs during that period will depend on the status of
Federal, State and utility incentives gtiprevailing rate structure and cost of energy, and the
total cost of each renewable resource. The niaim is expected to provide immediate cost
savings, given the status of current incentiviéigure 7provides a side by side comparison of

the net costdor each resource described above. Error bars illustrate the range of potential net
costs, based on different ownership models, avoided costs, installed costs, and incentive
programs. Here, negative net costs represent cost savings t@itlyef St. Lows, while positive

net costs represent an incremental cost to procure the REG:edsed with the investment.

34 For more information, see: https://www.ameren.com/missouri/environment/ptpewer/how-pure-power-works
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Figure 7: Levelized Net Cost ($2020/MWh) for Clean Energy Resources
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Based on this analysis, the Technical Committee offers the following\attsers:

0 Energy Efficiencis the only option that is expected to consistently provide cost savings,
at a low, mid- or high cost estimate. The economic market potential for ceffective
energy efficiency is conservatively estimated to be a cumuldfi/600 MWh, or
approximately 5 to 10 percent of the final Resolution 124 gGay.efforts should
prioritize energy efficiency before other clean energy options.

0 At the lowest cost scenaridyew Solaresources can offer similar cost savings to energy
efficiency programs. However, the net cost of solar will depend significantly on a
number of factors; and depending on structure, would represent among the highest
cost options to meet the goals of Resolution 124. This range of costs suggests that the
Cityshould proceed in a deliberate manner when seeking new solar resources, and
coordinate with other regional partners to identify the subset of eeffective buildings.
This effort should come in addition tpand not at the expense @fpursuing more
certain and more costffective energy efficiency measures. In contrasCtty+procured
solar energy, new utiligpwned solar likely represents a more certain and scalable cost.
While new utilityowned solar would represent a nebst to ratepayers, itepresents
the most costeffective new generating resource to meet the Resolution 124 gheds
to the economies of scale
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0 New Windresources offer the single largest potential in terms of MWh that can be used
to meet the goals of Resolution 124, and new wintdghases will be required. The
production tax credit (PTC) is expected to play a major role in thecomspetitiveness
of wind resources. Th€ityof St. Louis could procure wind RECs from new resources
located out of region at low to no net cost. IndeédK Sa4S & GA NILidzk £ ¢ LJ2 g S NJ
agreements have become a cornerstone of large corporate renewable procurement
programs. However, the added complexity of these progrgroembined with the lack
of regional benefitg may make this a nostarter for theCityof St. Louis. Instead, this
Report estimates (based on public costs and power forwards) that new wind procured
under utility greentariffs could range from $8 to $21/MWH.At the low end, this
program offers an opportunity to procure new, additional RE@ssistent with the
Corporate RenewableyES NH & . dz& S NBA Q chedderyh@miekiBhgRECsH K I G | NX
Purchase of Miwest wind would also have a significantly higher impact and
contribution towards theCityQa 06 NB I RSNJ DI D SYA & a benefitird 2 £ @
terms of avoided GHG emissions and avoided healthcare cost€jtyaf St. Louis
should strongg O2y &A RSNJ LJ NI A OA LI ( A 2gkentayfif. | YSNBYy Q4

Two Pathways to Achieve 100% Clean EnefgyCity Operations

Based on the tehnicd analysis presented in Appendband the community input received as
part of a broader engagemestrategy described in Appendix Figures8 and 9present two
different pathways to achieve the goals of Resolution 124. Both pathways assume that the
Ameren RESilvcount towards theCityof St. Louis goal. Both include aggressive procurement
of all costeffective energy efficiency withi@ityowned buildings, starting in 2019 and
continuing for a fiveyear period out to 2024.

The Pathways differ priarily in the procurement of RECs associated with new wind and solar
resources. In a regional pathway, tB#ywould prioritize the procurement of wind through

AmereQ@ Sy Sg I 0 f Jreéenk NRGF ¢@G LINPINIF YSI YR LI NIYySNI ¢
for the development of new solar resources Gity-owned property, with a coseffective

lease.

With this regional pathway, net costs to ti@ity (assuming average or mbint estimates)

would be approximately $2.6 million, with regional avoided health€o$t$7.6 to $17.3

million. This pathway would maximize GHG reductions, and helgitlyeneet approximately

78 percent of its GHG emission reduction goal (relative to the 2015 baseline). Net costs could
be as low as $1.1 million per year if tBédycan dentify cost effective solar as described above.
Notably, at the low end of estimates (assuming avoided retail purchases) EE and solar together
could account for cost savings of up-85691,000 per year. This energy would account for
approximately 10 perad of the Reslution 124 goal. If these costs savings were applied to a

B¢ KS O02aild 2F ! YSNByQa wSySglofS /tisawitoS LINRINI Y A& y20 ({y2é6y |
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greentariff subscription (resulting in no new net cost to tBéy), the Citycould procure an
additional 80,000 MWh or an additional 30 percent of its goal. Said anothec, Wegre exists
potential for theCityto achieve up to 40 percent of its Rustion 124 goal today at no net cost
to the City. Equally important: theCityof St. Louis spent approximately $3.6 million on
electricityin 20173 These costs savings represent a 20cpat reduction in total utility

expenses.
CA3IdzNBE yY bSid /2adGa FyR .SySTAdGasz aws
Quantity Net Cost Total Annual Reductions Regional Avoided Health Costs
MWh Percent ($/MWh Cost ($2020| Metric Tons, SAnnual
Ameren Renewable Energy Standard 41,250 15% $0.00 S0 (low) {high)
New Energy Efficiency 17,361 6% -$26.66 -$462,936 15,127 $599,613 $1,356,301
Wind (Utility/Regional) 209,381 76% $14.59 $3,054,526 169,519 $6,825,333 $15,439,381
Distributed Solar 7,008 3% $7.46 $52,304 5,617 $214,032 $484,601
Total 275,000 42,643,894 190,263 $7,638,977 $17,280,282
On the other hand, th€ityO 2 dzf R LJdzNE dz8 | 6t SFad O2adé¢ LI GK&L

of new out of region resources and collaboration with Ameremifaw utility-owned solar
resources withCityownership of RECs. This pathway would allonGitgof St. Louis to meet

the goals of Redution 124 at no new net cost and could provide annual savings-$840,000

per year. These cost savings would comid wdditional complexity, additional financial risk,

and regulatory uncertainty. This pathway would result in fewer avoided GHG emissions
(118,000 metric tons, or 53% of 2015 emissions) and fewer avoided healthcare costs ($0.8 to
$1.8 million).

Figure9b SG /2aGa FyR . SySTAGaz a[2¢ /24

(c]¢]
Quantity Net Cost Total Annual Reductions Regional Avoided Health Costs
Percent ($/MWh Cost (52020 Metric Tons, SAnnual

Ameren Renewable Energy Standard 41,250 15% $0.00 S0 {low) (high)

New Energy Efficiency 17,361 6% -$26.66 -$462,936 15,127 $599,613 $1,356,301

Wind {Out of Region VPPA) 209,381 76% -$0.09 -$19,620 98,113

Solar (utility) 7,008 3% $5.60 $39,279 5,617 $214,032 $484,601
Total 275,000 -$443,277 118,857 $813,645 $1,840,901

[1l. COMMUNIT¥WIDEACTIVITIES

This section of the plan recommesistrategies theCityof St. Louis can take to increase clean
energy adoption byCityresidents and businesses within taty. These recommedations are
primarily centered onmplementingCitypolicies andnfluencing state and federal policiésat
would encourage and increase clean energy adoption irCityye Because Ameren is the only
provider ofelectricityin St. Louis, many of thesec@mmendationseekto influence Ameren to
offer additional clean energy programs. Other recommendations involve wayGityxean

36 Based on data provided Iffity of St. LouiBudget Director Paul Payne; May 2019.
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educate residents and building owners, and make investments in energy efficiency and
renewable energy easier.

TheCityof S. Louis, as the leading municipality in the State, carries considerable clout when it
comes to influencing energy policfheCityof St. Louis has already influenced clean energy

programs offered by Ameren. Ameren cited the adoption of Resolutiond2dell as pledges

that several mayors in the region had sign#ddgesadopting a goal of 100% clean energy in
GKSANI O2YYdzyAlGASas Ay Ala 2dp@dntariifA OF A2y FT2NJ A
program. Specifically, Ameren said in its testimony on ¢heentariff:

Local governments such as municipalities and counties are also increasing their support for
NBySégloftS SySNHe>X AyOfdzRAYy3a | ydzYoSN 2F adzOK S
territory. At least seven local municipalities have had thent & 2 digkv@n to a Sierra Club

pledge to support a vision of 100% renewable energy. Tigg2 ¥ { G ® [ 2dZA a4 Q . 2| NR
[sic] recently adopted a resolution that would pledge théityQa O2YYA GYSyd (2 wmnmx
renewable energy by 2035. All of these commtias would be able to leverage the Green

Tariff as a means of fulfilling their goals.

And inOctober2018, the Missouri Public Service Commission regukmeren to consider
clean energy pledgesinitslofgr Yy 3S LI F Yy Ay 3 LINE OSsodrceBlan f £t SR |
(IRP):

Analyze and develop as candidate resource options the satisfaction of municipal and

corporate energy goals. The St. Louis Board of Aldermen is formulating a plan to have the

CityQ électricity sector be met entirely by efficiency angnewable resources by 2035. Once

enacted by ordinance such a plan will be a legal mandate subject to the planning
requirements of 4 CSR240H dncndéovo! 0 ® hiGKSNI OAGASE GAGKAY !
pledged to meet similar goals. Regardless of wvitwer such goals amount to a legal mandate,

they present alternatives that need to be modeled.

Ameren has signaled in other ways that it intends to increase clean energy investments and
programs for residents and businessés.its 2017 IRP, Ameren estiahed a goal to add 700

MW of wind to its generation milsy 2020, and 100 MW of solar by 202% first 1 MW

I 2YYdzyAGe {2ftFNItAf2G6 FT@FrAtlFIofS G2 ! YSNByQa
fully subscribed within 55 days of its offeringmeren is now considering a sizeable expansion

of its Community Solar program to allow for more St. Louis residents to go solar. Ameren has

also established a goal of reducing its greenhouse gas emissions by 80% by 2050, with interim
reduction goals of 35%yl2030 and 50% by 2040 (based on 2005 levels).

2 KAETS ' YSNByQa NBOSyiGfteée |R2LIGSR OtSIy SySNBHe@
dzi At AGeQa SySNHe& YAE ¢Af The@rgeyFi A{yiddS [(22dzAca) RF2diiAd
involvement in shaping lotastate and federal policy, as well as educattyresidents and
odzaAySaasSa |o62dzi Ot SIy SySNHe&s gAff LRGSYOGALlf
energy.
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Below, this eport discusses several strategies for how St. Louis can encoueageenergy
adoption in the private sector across ti@aty. In addition to scoring each strategy across the
five goals approvedly the Advisory Committee, the report notes where strategies ovesiiip
an item from the Climate Aiin and Adaptation Plan £&\P).

Energy Efficiency

Expansion and improvement upon

1. Benchmarking .
benchmarking efforts 4 2

Expansion

—
Energy ”
Efficiency  Descriptions @ @ ' m ﬁ
1

2. BuildingEnergy Adopt a Buildingenergy Performance

Performance Standard policy 3 4 3 2 4
Standard

3. Reflective Add reflective or white roofing
Roofing requirement to commercial building cadg 4 3 1 2 2

Requirement

Requirebuildingowners/managers of
4. Energy . . .
Assessment affordable multifamily buildings teeceve
Requirement an energy assessment for potential ener
for Affordable | efficiency measures that couligliver
Multifamily benefits for underserved communities ar
communities of color.

. Adopt aCitywide requirement that all

5. Require Energy o i )
Disclosure at buildings and rsidences disclose energy 4 2 2 3 2
Point of Sale usage summary at point of sale.

1. Expand and Improve upon Benchmarking Efforts

The Building Energy Awareness Ordinance, passed in 2017, aims to drive energy efficiency in
large commercial buildings starting with benchrking energy and water use. All buildings that

are 50,000 square feet and more must report energy and water us t€ity@nnually through
ENERGY STAR Portfolio Manager. Benchmarking is a building operations best practice and St.
Louis is among ovéwo dozen cities with a benchmarking policy. Buildings that consistently
track and benchmark their energy use see an average energy savings of 2.4% annually, with a
total savings of 7% over the course of three yéfrs.

37 https://www.energystar.gov/sites/default/file/buildings/tools/DataTrends_Savings 20121002.pdf
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Benchmarking data can be used by buildimgners to address opportunities for building
performance improvement, leading to less energy used.

On preliminary review of the benchmarking data, there is still room for improvement with the
compliance rates, data quality, and building performance.

Recommendations:

1 Increase compliance rate to 100% by 2020

1 Encourage voluntary efficiency improvements with an energy efficiency checklist and
energy report card, and prometutility incentives and PACE financing.

1 Consider lowering square footage thresholdbuildings required to benchmark from
50,000 to 25,000.

1 Encourage Preventative or Predictive Maintenance Program for equipment and systems,
including operations and niatenance training for facilituilding manager staff (BOC,
GPRO, LEED, etc.). Baii can save 5 to 20% anriya@n energy bills by implementing

Operations & Maintenance Best PracticE®f.
NOTE: Actions are moving forward as part of the American Cities Climate Challenge.

Climate Action & Adaptation Plan (CAAP) Connection:

1 Aggressively pursue voluntary and expand mandatory benchmarkirigitigation
Strategy 1.2 (Build an Energy Effici@itl. Retrofit & Renovate Existing Built
Environment for Energy Savings)

1 Coordinatewith benchmarking program and expand use of Set the PACE St. Louis to
finance energy savings projectdvitigation Strategy 1.4 (Build an Energy Effici€ity.
Make Energy Efficiency Measures Affordable)

2. Adopt aBuildingenergyPerformance Standard Poyi

As a next step to the Building Energy Awareness Ordinanc€ithghould consider driving
efficiency investments further by requiring a Building Performance Standard. The most obvious,
as it is connected to the current reporting mechanism for benctking, is ENERGY STAR
certification. A policy could first address the largest commercial buildings (100,000 square feet
and greater) with a target date to meet the standard by 2023. Commercial and-iauidy

buildings of 50,000 square feet and greateultbfollow and meet the standard by 2025ldte:
affordable multifamily buildings with majority lo#mcome tenants should be exempt from such

a requirement to prevent shofterm rent increases on losncome tenants. And if buildings

cannot reach ENERGYARIcertification or the targeted ENERGY STAR score or targeted Energy
Use Intensity, an alternative or more prescripto@mnpliance pathl{energy audits, retro
commissioning, lighting upgrades, etc.) can be laid out.

On average, ENERGY STAR commerdca bffildings use 35% less energy, generate 35%
fewer greenhouse gas emissions and cost $0.54 less per square foot to operate. (Bd&irce:
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EPA. Additionally, according to the.8 Department of Energy, every dollar spent on energy
efficiency multiples to $2.23 spent in the local economy.

Building owners can access utility inceetivand PACE financing to assist in achieving the
desired performance standard or to implement prescriptive actions if they cannot achieve a
certification.

Note: This action is moving forward as part of the Bloomberg American Cities ClimaHéng:
(ACCY; in which theCityis involved.

CAAP Connection:
1 Achieve retrecommissioning and deep retrofits for commercial & industrial buildings
/ Mitigation Strategy 1.2 (Build an Energy Effici€ity. Retrofit & Renovate Existing
Built Environment for Energyatings)

3. Reflectiveor WhiteRoofingRequirement

As discussed inth@ityh LISNJ A2y a LI NI 2F GKA&a NBLR2NIXZ a02:
coatings or membranes are a casffective way to reduce building cooling costs and alleviate

the heat island #ect by reflecting solar radiation back into space. Many cities have passed

ordinances amending their building codes to adopt cool roofing for new construction and roof
replacements.

We recommend that th€ityfollow these examples by amending its binlgl code to require
that flat or lowsloping roofs over a minimum size utilize reflective coatings up to a standard
such as ENERGY STAR for new construction or upon replacement.

CAAP Connection:

0 Encourage residential, commercial & industrial cool roofdagreen roof installationg
Mitigation Strategy 1.2 (Build an Energy Effici€ity. Retrofit & Renovate Existing Built
Environment for Energy Savings) and Adaptation Strategy 2.2 (Protect Human Health &
Society: Create a Healtl& Cool Built Environment)

4. Requirement for Owners/Operats of Affordable Housing to ObtaBuilding Energy
Assessment

An essential consideration in implementing Resolution 124 is how the benefits of clean energy

can be equitably spread across communities in St. Louis. /Aiyliea & dzNJ@Se NB adzf ( &
equity is a central concern amomgsidents especially for communities of color. We know that
low-income residents live in some of the leaficient housing and have some of the highest
GSYSNH& 0 dzNRS Y a éers. This medns thatdiek dpénd @higlizdp@raedtyge of

their income orelectricitybills than the average resident. Energy efficiency can be a-tenm

solution to high energy burdens in lemcome communities, and it can give renters the ability

to spendmoney on other essentials like food, healthcare, and housing costs. Eeféoigncy
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can reduce the need for bill assistance programs and other social services. But energy efficiency

for low-income customers carries special challenges.-lomome residets are more likely to

rent their homes, meaning they have little to no ability to invest in energy efficiency or make
improvements to the unitLandlords or owners do not pay the utility bills, and thus do not have

'y AYyOSyaaA@S (2 bilthoadilinuestity indzificieiic@ dhisqridblenisii &
a2YSUAYSAE NBFSNNBR G2 lFa GKS daalLX Ad AyOSyuiags
LowL y O2 YS 0 2 NJ & 0 Poxelrday ake(s@ecifically designed to overcome this

problem through higheh Yy OSY 1 A @#Sa | Yy R-stbpa& 2MNB | YINRBASIR Ya RGE A 3
Al Sl ae 2y O0dZAftRAY3I 2¢gySNAR (2 LINIAOALIGSO 1Y
l 3aSaaySyid dGKFdG gAatt S@Ftdz §S | 0 dzeflickdgy 3Qa &l
YSI&adaNBa GKIid akK2dzZz R 6S (GF1Syod a2NB AYyTF2N¥IGA
increases the chames that steps will be taken to save energy. The largest challenge for this

program is getting building owners/operators to take the first stegontacting the utility and

learning about what measures are possible.

TheCityshould consider a policy requiring owners/operators of affordable multifamily buildings

to receive a Building Energy Assessment from Ameren Missouri. We do not belietléghat

requirement will be unduly burdensome, given that Ameren Missouri offers the assessment

free of charge. Th€itymay also consider requiring owners/operators to disclose to their
GSYyFLyda AyF2N¥IGA2Y I 062dzi (K Sagedpedorimankeypl Qa STTA
similar buildings. Such a policy will give tenants and owners/operators the knowledge and the
2L NI dzyAdGe (2 al @S SySNHeE | yR Y2ySeaSaiek NR dz3 K
program. Most importantly, focusing on energyieincy in affordable housing will

meaningfully serve the goals of Equity, Health, and Cost.

5. Require Energy Disclosure at Point of Sale for Commercial and Residential Buildings

Disclosure policies require commercial and/or residential building ownedsstbose their
building€energy consumption to prospective buys, lessees, or lenders. Disclosure laws improve
O2yadzYSNEQ | gl NBySaa 2F (KS SySNHe dzasS 2F K2Y
impact on its economic value. The building owner tgather energy use data in order to
comply with disclosure requirements, a critical step in identifying and prioritizing energy
efficiency upgrades.
When leveraged by municipalities, energy disclosure ordinances:
1 Help municipalities meet energy reductitergets by motivating building owners,
homeowners and potential buyers to invest in energy efficiency measures
1 Help potential building owners and home buyers choose an efficient home, identify
possible efficiency improvements that will lower energy cosgiterm and accurately
estimate the true cost of owning their new building or hame
1 Help sellers convey the value of energy efficiency improvements, adding a selling point
to their building or home
1 Help real estate agents by giving them insightinto AluRA Yy 3 2NJ K2YSQa S7¥T7
features, allowing them to be showcased and properly vajued
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1 Contribute to workforce development by increasing the demand for home energy audits
and home performance upgrades, potentially sparking job creation

Time of sale emgy disclosures create a positive cycle that drives both the commercial and
residential real estate market to become more energy efficient.

Climate Action & Adaptation Plan (CAAP) Connection:
1 Adopt a rating and disclosure policy for sale of homes and mmam compliance

through the energy codéaMitigation Strategy 1.3

(Build an Energy EfficienGjty. Make Green Building the Standard Pradtice

Solar

Solar

Descriptions

6. Solar Requirements
for New Construction
& Major Renovations

Adopt a requiement that all new

constructionand major renovations
buildings be built ready to support
the installation of solar generation.

7. Streamline

Streamline permitting and
inspections for renewable

Permitting for development 4 4 3 2 3
Renewable
Development
8. Solar Bulk Purchasin Consider .coord.lnatmg and
Programc & { 2 f | collaborating with regional
commercial institutions as part of 4 4 3 2 3

F&2tF NAT S¢ OF YLI
buyers and achieve lower costs

6. SolarReady Requirements for New Coustion & Major Construction

Solarready building design is a way to facilitate and optimize the installation of a rooftop solar
photovoltaic (PV) system at some point after the building has been constructed. Aesadiyr
requirement for new constructioand major renovationsan make future PV system

installation more coseffective by reducing the need for updates in a building, such as the
installation of wiring to the roof. According tostudy by the National Renewable Energy
Laboratorythe cost to make a building soteeady is 60% less during construction than after
construction of the building Any policy should apply to both residential and commercial

buildings.
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This should be impleented as an amendment to the ordinances related to building spate

there is an Appendito the International Energy Conservation Codedmmmercialand
residentialsolarready requirements.

Note:¢ KAa | OGA2Y ¢l & AyOftdzZRSR Fa LINILO 2F {do [ 2d

CAAP Connection:
1 Develop policy and initiatives to support solar installationditigation Strategy 2.2
(Accelerate Clean Renewable Energy: Advance Community Scale Renewable Energy
Options & Utilization)

7. Streamline Permitting and Inspections for Renewable Development

St. Louis can support renewable energy development (rooftop solar, in particular) by

streamlining permitting processes. Permitting can present barriers to installersergsjcand

business owners. Unclear permitting applications and extensive permitting reviews increase the
soOl fft SR aaz2Ffid O2adGa¢ 2F 3A2Ay3T az2tl NI o6& NBIdzAN
expenses. Moreover, the solar industry has substantiaiyuned in recent years, and many

companies have become adept at following installation standards so long as there are clear,
publiclyavailable guidelines. Theitycould follow the lead of other cities in adopting and

publishing permitting guidelines fastablished technologies, such as solar PV and solar

thermal, as well as for emerging technologies like battery storage.

St. Louigitycan also support solar installation by reducing inspection costs. St.Cibyis
inspectors can sometimes create dedagnd additional barriers that other jurisdictions do not
experience. An opportunity exists to remove process redundancies and reduce waiting times.
Inspections can also be better coordinated between building and electrical inspection
departments and wittAmeren Missouri. The goal should be to limit the judgment calls of
individual inspectors and establish clear expectations for solar companies and property owners.

8 t FNIHAOALIGS Ay I &a{2fFNART S¢ 2NJ . dzZf 1 t dzNOKI

St. LouiCityshould consider hosting or participating in a bulk purchasing program for

renewable energy equipment (e.g. solar panels, inverters, conduit, rackiny,stmetimes
NEFSNNBR (2 & I a{2f1 NART S¢ OF YLI ATy DN LINE IN.
solar, such a program can achieve a reduction in cost for each customer by taking advantage of
economies of scale. This strategy can significantly reduce customer acquisition costs, which
represent a significant portion of the total cost of installiogftop solar generation (estimated

at 9.2% of the total cost for a residential solar system). Bulk purchasing can help cut these costs
while spurring market development and educating communities about renewable energy.

G{2ft 1 NAT S¢ OI YLJI »st3utcesshidlIre@e®abe Snérgy bilkpSrchashg

examples, but the model can be applied to a variety of renewable technologies, including solar
thermal, heat pumps, and electnehicles.In the summer of 2019, a new solar bulk purchasing
LINEIANF Y DF ({{ BRI NFEDNFl & F2NNX¥SR o6& GKS aiaazdzNR
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https://codes.iccsafe.org/content/iecc2018/appendix-ca-solar-ready-zone-commercial?site_type=public
https://codes.iccsafe.org/content/IECC2015/appendix-rb-solar-ready-provisions-detached-one-and-two-family-dwellings-multiple-single-family-dwellings-townhouses-?site_type=public

Renewable Energy Association, Washington University, Blackrock Consulting and StraightUp
Solar. Th&€ityshould develop ways in which to partner with and promote this new program.

Educatiorand Training Opportunities

Education/Training

Opportunities Descriptions @ @ %‘_ m ﬁ;

Conduct trainings and educational
activities related to clean energy for
Cityresidents and building owner
promote and incentivize

LI NI AOALI GA2Yy AY,
and renewable energy programs

9. Training and
Education foCity
Residents and
Building Owners

Promote and incentivize workforce

10.Workforce development around clean ener
Development forCity elopment arou ol 4 4 2 4 2
. projects forCityresidents.
Residents

9. Training and Education faZityResidents and Building Owners

AlthoughtheCity2 ¥ { G @ [2dzAaQ | oAfAGe (G2 NBILdzZANB | OGAz2
limited, the Citycan play a significant role in influencing the behavior of its citizens. Through

training, education, and promotion, th€itycan make sure that homeowners, building

managers, and businesses have all the information that need to make clean energy investments

and enjoy the benefits of existing programs.

Training Opportunities

St. Louis cdd consider its role in providing building operator training, not onlyGay

employees, but also for larger building owners. This may be another opportunity to realize the
0SYSFAlLa 2F {Gd [2dzAaQ &adz0O0SaaTdBendhBaykin Y I NJ A Y
and energy efficiency measures informed by benchmarking should be complemented with

additional training for building operations staff. According to the Northwest Energy Efficiency

| 2dzy OAf Qa S@ltdz2 A2y a 27F ank§ atterdides thak ugedenangyJS NI (1 2
efficient procedures and tools learned in the class can save 100,500 kilowatt hours and 1,400
therms annually?® Cityemployee and building owner training should include a focus on

implementing Operations & Maintenance bgstctices, which can help saveZ®% on energy

bills annually, according to a report by ENERGY .STAR

38 https://www.theboc.info/wp-content/uploads/2017/02/BO&EnergySavingd=AQ2.0-web. pdf
39 https://www.energystar.gov/buildings/facilifpwnersandmanagers/existingpuildings/saveenergy/comprehensive
approach/operationsand
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Promoting Existing Ameren Missouri Clean Energy Programs:

Ameren Missouri now offers a group of energy efficiency and renewable energy programs that
provideways for customers to save money, improve their properties, and reduce their carbon
footprint. Many businesses, homeowners, and residents are unaware that these programs exist

or lack the knowledge of how to apply for participation. Tigyof St. louis can use its web
resourcesCitydepartments, and other points of contact wiityresidents to promote

participation in these programs. By providing web links, printed materials, and even tutorials on
K2g G2 LWL &z { b [ 2 dahtake advaeage §f Sésa dpportunifeRantlB a A R
help meettheCityQ a / 2 Y-Widey/ghalic 100% clean energy.

Ameren Missouri has a portfolio of energy efficiency programs for both residential customers
and commercial/industrial customers. Ameren receigggbroval from the Missouri Public

Service Commission for its current portfolio in late 284Brograms for commercial and

industrial customers include both prescriptive incentives (e.g. appliances, motors, insulation,
lighting), as well as custom incergs/for a whole suite of recommended measures following a
building evaluation. The residential programs offer significant rebates for large appliances like
air conditioners, water heaters and heat pumps, as well as for products like LED lightbulbs and
smartthermostats. In addition, Ameren Missouri has dedicated programs for affordable
multifamily buildings and lovincome singldamily homes, offering increased incentives and co
delivery with Spire Gas to help save on gas bills as well.

Ameren Missouri nowffers programs to provide its customers with access to renewable
SYySNHed® !''ye& NBAARSYOGALFf OdzaG2YSNI OFly &aaidy dzd
allows customers to purchase up to half of their monthly usage from an Arreeseed solar

system. Theurrent program is a 1 megawatt pilot project located near Lambert Airport. While

Al OdzNNByite O2aita Odzald2 YSNRA decticlyKhe prégravi2 NB  { K
allows customers to lock in their solar rate for up to 20 years. Over tméSNBEy Qa NB G A f
will outpace the solar rate, allowing customers to save over the long run. Ameren has plans to
significantly expand its Community Solar program, which should further reduce the pr@gram
price.Community solar is a perfect way to prioe renewable access for apartment renters or
K2YS26ySNAR ¢K2 R2y Qi KIFI@S GKS 2LJAz2y G2
O2YYSNODAFE 2NJ AYRAZAGNAIFf OdzAG2YSNAZI dreérS N
tariff) program, which has beerovered earlier in this Report.

Ay &
By

Finally, Ameren has recently announced its Neighborhood Solar program, whilet molh-
residential customers apply for Amer@nwned solar to be installed in local communities. The
goal of the program is to increase awaess of solgrandit includes considerations of

workforce development, grid support, electric vehicle charging, and benefits to the community.
Advocates will be working with Ameren to ensure that local communities can experience
financial and jobs beni&$ from these projects.

01 O2YLX SGS tAaadAy3a 2F ! YSNBY aAraazdNAQa SySNHe STFAOASyOe LW
www.amerenmissourisavings.condr athttps://mosaves.com/energefficiencyprogramsin-missouri/amereamissouri/
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For all of the above efficiency and renewable programs, Ameren Missouri ar@itireould
investigate ways tavork together to push for maximum participation. In particular, these
programs offer ways for th€ityto deliver berefits for lowrincome residents, people of color,
and other marginalized communities.

Facilitate and Publicize Financing Options for Clean Energy

TheCityof St. Louis may consider various financing tools to encourage clean energy investment
in the privae sector. The€itycould partner with local, regional, or national financing

institutions in order to facilitate the delivery of financial programs and products to local
businesses and homeowners. The following are examples of financing programs thaekave
used to drive clean energy investment:

6 New Market Tax Credit®enver has used NMTC allocations to fund rooftop solar on
Citybuildings. This suggests a role for NMTC in financing solar and energy efficiency
improvements in lowincome neighborhoods.

6 Private financingSome cities have started green revolving loan funds based at least in
part on private philanthropy, sometimes run by a community foundation such as the
Cleveland FoundatioAn example of private investment in lewcome solar projectsi
0KS /2yySOGAOdzi DNBSY .lFyl1Qa wSAARSY (ALl

o Energy Improvement DistrictEhe Center for Social Inclusion pioneered this concept as
a way to channel public and private financing into disadvantaged communities. It
requires legislationo establish an Energy Investment Trust and set the criteria for
creating Energy Improvement Districts.

o Business incubators as partners in sustainability trainiings idea is promoted in the
Green Cincinnati Plan with an emphasis on outreach teilmeme communities to
offer training in green business practices. Tigycould more broadly pursue
partnerships with clean energy businesses for job training.

General Public Education Efforts:

TheCityhas developed helpful educational materials for resideand businesses, such as
Climate Action @ Home and Climate Action @ Work. Cityshould continue to explore ways
to widely distribute those materials and develop and distribute additional materials.

CAAP Connection:
o Aggressively market and exparehergy efficiency rebate programs offered by utilities
/ Mitigation Strategy 1.4 (Build an Energy Effici€itt. Make Energy Efficiency
Measures Affordable)

10. Promote/Incentivize Clean Energy Workforce Developme@ifpResidents

TheCityshould estabsh ways to promote and incentivize existing and new career training and
workforce development programs in the fields of energy efficiency and solar installation.
Programs that incentivize training and workforce developmenCityresidents should be
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prioritized, including programs targeted at-eXfenders foster care alumni, and veterans.
lllinois is establishing such programs under the Future Energy Jobs Act passed%h 2016.

Cityincentive programs could range from requiring a certain percentdgeookers hired by
contractors forCity-owned projects to have graduated from such programs, to providing tax
incentives for contractors or building owners who hire such graduates, to direct paltiper
with such training programs.

Other Activities
Other Activities  Descriptions @ "‘"‘ /\ | /\ %
11.Link Tax Benefits to Implement poI|C|§s that require
Clean Energy Saving development projects benefiting
from tax abatement or Tax 3 2 1 3
increment Financing (TIF) to meet
certain energy standards.
12 ElectricVehicle Adopt a rt_aquwemen_t that_ all new
: commercial and residential
ReadyCharging .
: development be built ready to 2 1 1 2
Requirements for support EV charging equipment
New Constructior& PP ging equip '
Major Renovations
13inputin State /| ey policies at th
Federal Policy State level (e.g. MO PSC) and the 2 2 2 2
Federal level (e.g. FERC, EPA).
14.Form a Sustainability Formmg a permane.nt Sustainability
e Commission or Advisory Board to
Commission or . . 0 0 2 0
. oversee the implementation of clear
Advisory Board :
energy strategies.

11. Link Tax Benefits to Investments in Clean Enerqgy, Clean Energy Program Participation.

With such aggressivgreenhousegas andcleanenergy targets, theCityof St. Louis is in a
position to hfluence private development to play a larger role in reaching these goals. If the

Cityis giving up revenue by awarding tax abatement or tax increment financing to development

projects, theCitycould condition these awards on certain building energy déaids.TheCity

could choose to adopt the approach that any development projects receiving tax abatements,
tax increment financing (TIF), or other tax benefits must demonstrate compliance toward some

clean energy standard. Such a standard could includicgzation in one or more Ameren

Missouri energy efficiency or renewable energy program, or achieving a specific ENERGY STAR

Score.

41 https://illinoissolar.org/FEJAVorkforce-DevelopmentPrograms

54


https://illinoissolar.org/FEJA-Workforce-Development-Programs

Otherexamples of requirements attendant to a receipt of tax benefits could be
Achieve a net zero energy certification kit two years of being fully occupied;
Acquire a certain percentage of their energy from renewables;

Install renewable energy generation on the premises;

Include a white roof or reflective roof in building plans.

O« O« O¢ O«

CAAP Connection:
6 Develop a tiered systenfor energy reduction in new construction linked to public
incentive programs; and Create Zeidet Energy (ZNE) incentive program for
residential, commercial & industrial new constructiohMitigation Strategy 1.3 (Build

an Energy Efficier€ity. Make GreerBuilding the Standard Practice)

See also the case Benver COg new buildings to be net zero by 2035:
https://www.denvergov.org/content/denvergov/en/environmentdiealth/environmentalquality/EnergizeDenver/netzero

new-buildings.html

12. Electric VehiclReadyChargingRequirements for New Constructi@riViajor
Renovations

Although the addition of EVs wilicreaseelectricitydemand andequire moreelectricityto
reacha 100% Clean Energy goal, it is stilkaessanstrategy for curbing air pollution in the
region. As with solaready building design, the beatayto facilitate the uptake of plugn

electric vehicles is to incorporate electric vehicle supply equipment in new construction and
major redevelopment projects in th€ity. Providing ready access to electric vehicle charging in
residential and commercial construction as well as parking strustanel parking lots will make
a more seamless transition to EV&iis could be implemented as a separate ordinance, zoning
requirements, or amendment to building cosle

b2G8Y ¢KA& FOGA2Y 6F& AyOfdRSR +Fa LINI 2F {do

CAAP Connecatn:
1 Develop policy and initiatives to support solar installationditigation Strategy 2.2
(Accelerate Clean Renewable Energy: Advance Community Scale Renewable Energy
Options & Utilization)

13. Opportunities for Statand Federal Polidyput

State Polig:
TheCityof St. Louis should consider regular participation at the Missouri Public Service
Commission (PSC) in proceedings related to clean energy policy in general and to Ameren

specifically.5 SOAaA2ya I FFSOGAY I ! YSNE yadsiwilNdedt thezNOS YA
|.

City2F¥ {G® [2dzAaQ 26y SySNHe TFdzidzNB | a oSt ¢
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Here are some examples of cases that come before the PSC that can affect SZitizouis

6 RulemakingsThe PSC routinely adopts or revises rtites relate to clean energy policy
in Missourj and theCityshould submit comments to influence those rules in ways that
benefit clean energy adoption by bo@ityoperations and residents and businesses in
the City. These include rules governing utilégergy efficiency programs, solar net
metering, and compliance with the state Renewable Energy Standard.
o Integrated Resource Plans (IRA%)e PSC requires utilities to produce a new IRP every
three years and update that plan in the intervening years. [Rieprocess allows for
stakeholders to weigh in odz(i A f A Gran§eX yedr)plahd Similarly, the PSC
NRdziAySte Fala adl {SK2t RSNA G2 &adzZ33sSaid Aaa
Ameren and the other utilities should consider in dradtilRPs (see example above
where Ameren will have to consider Resolution 124 in its planniflggCityshould
AYGSNIBSYS Ay ! YSNByQa Lwt LINRPOSaa FyR LI NI
to continue to invest in clean energy.
6 Rate Case£vey few years, Ameren requests a rate increase from the Rat cases
give stakeholders an opportunity to weigh in on how Ameren structures its rates in ways
that help or hurt clean energy adoption.
6 Renewable Energy Purchasing PrograhimeCitycould piovide valuable feedback on
Amerenoffered programs such as Renewable Choice and Community Solar and input
into future similar programsvhen they are proposed

TheCityshould establish a budget and process for intervening in PSC proceesings.
exampe, the Citycouldamend the ordinance othe duties of theCityCounseloto allota
certain percentagef one Assistant 2 dzy & S f foNISE engagerhént.

The Missouri legislature and state agencies such as the Division of Edewglay a criticatole
in state energy policyTheCityof St. Louis should prioritize involvement in energy policy
discussion in these vers. Legislation is necessary for many clean energy policiesaffeit
regulated utilities, such asmising the 100 kW cap for netetering, authorizing communyt
solar and third party option®r changing ratemaking practices TheCityshould allocate a
portion of its lobbying resources to these issues in Jeffe@Gion

Federal Policy:

Congress and federal agencasoplay anessential role in setting energy policyheCityof St.
Louis could prioritize trackingnd weighing in on clean energy issues at the Federdl leve
including Congres#he Department of Energy and the Federal Energy Regulatory Commission.

14. Forma Sust@ability Commission or Advisory Board

Once the 100% Clean Energy Advisory Board completes its assessment, we recommend that the
Advisory Board become a more formal, deliberative, and inclusive Sustainability Advisory Board
for the Cityof St. Louis tossist in the implementation of the options and strategies presented
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here as well as those in the Climate Action & Adaptation Plan Report and the Sustainability
PlanwSI1ljdZA NAy 3 GKIFG GKAA 062FNRQa NBLINBaSyidlGaAzy
increase equity in the ways in which tl&tyimplements recommendations from this plan and

other Cityplans.

To learn more, visitwww.stlouismo.gov/clearenergy
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